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Ibis historical monograph of the development of the heavy bomber 
cover* the period from the United States * participation in World Har I 
to the end of 1944. la necessary background for the Ifcteriel Divi- 
sion's and aircraft manufacturers* accomplishments, the controversy 
among the Air Corps, the War Department, and the Havy Department oTer 
the heavy bomber's procurement and employment is surveyed in some de» 
tail. 

The material* for this study were prepared during 1945 and 1944 by 
Ifr. Jean H. DuBuq.u* of the AiF Historical Division. Heeessarily limited 
in its treatment of bomber development and modification In 1944, the draft 
ma revised by J£r. Robert F« Gleckner, TJSAF Historical Division, Mr Uni- 
versity, Additional data urns supplied to survey various stages in the 
evolution of the very heavy bomber and to provide an introduction to 
aeronautical engineering advances beyond the experimental (as of 1944) 
XB-35 and XB-36* 

a 

Like other air Historical Studies, this monograph is subject to 
revision, and additional and/or corrective information is welcomed* 
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INTRODUCTION 

Aerial bombardment as an organized weapon of offensive warfare 
▼as introduced in iiie final stages of World war X« Since then it has 
grown fro* a useful adjunct to land and sea forces to a major, and 
often decisive, factor in the strategic and tactical campaigns of 
modern warfare. 

In the years following the last war, the novelty and spectacular 
nature of the bomber created much speculation as to its future po- 
tentialities and gave rise to considerable controversy in high military 
circles regarding its practical application in national defense. There 
were a few veteran Amy airmen who had early envisaged the striking 
power of the bomber* But their persistent and often unrestrained efforts 
in the twenties and thirties to champion its cause aroused opposition 
in an already cautious War Department and contributed to the placement 
of restrictive policies on the development and procurement of large, 
multi-engine aircraft* 

Hational aversion to war, the popular conception that air power 
was represented by quantity of airplanes rather than by quality, and 
anbiquated policies of national defense, also contributed a considerable 
share toward retarding the development of the hoavy bomber. As a 
consequence, only a few prototypes of the aodern heavy bomber were 
available for experimental study and service testing in the interim 
between World War I and World War H • 
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The following study is a review of the various stages in the 
evolution of the heavy bomber to the and of l$lik t including an insight 
into the controvarsial issues that aro3a between the Air Corps, the 
War Department, and the Navy Department over its development, pro- 
curement and employment, and the major problems confronting the Materiel 
Division in conducting its bombardment development program. As far as 
practicable, the overall them© has been interwoven nith -the manifold 
difficulties that were successively faced and overcome by the Air Corps 
in fostering the heavy bomber as the basic weapon of American air power* 








THIS PAGE Declassified IAW E012958 



This Page Declassified IAW E012958 



Chapter I 

THE H3AVT BOMBER CONTROVERSY: FIRST STAGE, 1912-1935 

It was not until the closing months of the last war that the 

Allied bomber aaarged as an offensive military -weapon. In the earlier 

years of the war, the Franco-British air services had employed their 

few bombers primarily in retaliation to the "savage and barbarous" 

1 

German air attacks upon Paris and London* As a whole, joint bombardment 
missions had been poorly planned and executed* Damage to enemy instal- 
lations was negligible since boUh the British and Branch were prone to 

bomb a target once or twice and then shift to another target, thus losing 

2 

the cumulative effect of successive attack* 

When America entered the war in 1917, her Air Service leaders soon 
were convinced of the value of strategic bombing as a decisive means of 
destroying vital enemy industrial areas* They advocated careful selection 
of military objectives and advanced the doctrine of massed day bombing* 
Many factors intervened, however, to delay the application of this theory. 
Because of the shortage of airplanes and the general organizational con- 
fusion, only one American bombardment squadron saw action prior to the 

3 

Battle of St* Hihiel in late 1913* On 9 October, however, under the 

leadership of Brig* Gen. Tfilllam Mitchell 200 bombers escorted by some 

110 pursuits and 50 three-place planes attacked and disorganized German 

h 

army reserves gathered in the rear for a counterattack . This mission, 
one of the largest of World lar I, gave notice to the bomber as an 
effective offensive weapon. General Staff acknowledgment of this fact, 

THIS PAGE Declassified IAW E012958 



This Page Declassified IAW E012958 



hcwover, cams only -with another war* 

Divergent views as to the role of the bomber existed among the 
Allied airman* The French opposed the indiscriminate use of the bomber 
in support of the ground forces; the British and Americans argued about 
the relative merit of day and night bombing— the former championing 
night raids -without specific targets and the latter urging precision 
day raids on important military installations* 

Besides disagreement over bombing policies, the crude and unwieldy 

airplanes, unpredictable weather, and strong enemy pursuit interception 

presented thorny problems* Engine and structural failures often caused 

abandonment of missions before reaching objectives and invariably 

necessitated forced landings in enemy territory. Unfavorable weather 

conditions turned back many airborne missions* The vulnerability of the 

slow bomber to concerted enemy attack was a grave problem, since Allied 

pursuit escort, even when used, did not have adequate range to offer 

much protection, and its value was still a controversial question when 
5 

the war ended* 

Postwar Bomber Development s The Air Service emerged from Tfforld TTar I 
keenly awars of the many problems it faced before effective utilization of 
the bomber could become a reality* Not the least of these was the limited 
appropriations allotted by the TTar Department to bombardment research and 
experimentation with resulting inadequate laboratory facilities and 
testing equipment* 

Brig* Gen. William Mitchell, Assistant Director of the Air Service, 
had as early as 1919 antagonized the General Staff and the Navy Department 
with his persistent pleas for the development of the bombardment airplane 
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as the basic -weapon of national defense. %th a military policy devoted 
to non-aggression, however, high ranking officers of both services had 
openly deprecated KLtchell's views that in future -wars victory would be 

6 

iron by the nation which first obtained and held the mastery of the air. 

In the following years, although many veteran airmen agreed generally 

with Mitchell's air power convictions few dared challenge , as he did, the 

military judgment of the General Staff. He was strongly supported, in one 

instance, by the former Chief of Air Service, A.E.F., Brig* Gen. B. D. 

Foulois. Before a congressional hearing on military aeronautics this officer 
7 

testified: 

The General Staff of the Amy is the policy-making body of 
the Army and, either through lack of vision, lack of practical 
knowledge, or deliberate intention to subordinate the Air Service 
needs to the needs of the other combat arms, it has utterly failed 
to appreciate -the full military value of this military weapon and, 
in my opinion, has utterly failed to accord it its just place in 
our military family* 

Several months later, General Mitchell proposed an experimental 
contest between the bomber and the battleship in order to dramatise his 
conviction that air power was superior to ssapower for defending the 
nation. The details of these epochal bombing tests of July 19a have 
baen recounted many times and need not concern us here* Suffice it to say 
that although the aerial attack upon the heavily armored warships did 
demonstrate the effectiveness of the bomber, the policies of the War 
Department toward developing offensive aircraft restrained for many 
years the plans of bombardment proponents to build national defense 
around this airplane. 

International agreements of the early twenties lent sanction to the 
War Department* 3 stand by prohibiting the use of aerial bombing for 
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terrorizing civilians, destroying private property, or injuring non- 
9 

combatants. Shortly after the Army bombing exercises in the autumn 

of 1923, which sank the obsolete battleships Virginia and Heir Jersey , 

Col. Dwight F. Davis, Assistant Secretary of Waj; epitomized this view 

in characterizing the test as an air assault which reduced a powerful 

armored battleship to a "helpless ruin of tangled iron and steel by a 

single bomb* " Picturing the damage to life and property -which such 

a bomb would create if dropped upon a crowded city, Davis personally 

opposed building up a strong offensive air pawar, particularly in com- 

10 

petition with other nations* 

In 1926 the frequently intemperate bomber controversy provoked 
Representative John L» HcSwain to charge the General Staff with 
"intolerance » toward, and "persecution" of, those officers who dared 
to believe with Generals Mitchell and Patrick, Chief of the Air Corps, 
that the air force was being "repressed and discouraged. »» He also 
stated that officers were being %ni2zled M and that every one from the 
grade of Major General to Second Lieutenant, including reserve officers, 
were subjected either to expulsion from the Army or to the consequences 

of an 'official frown" for their temerity in disagreeing with the General 
11 

Staff. 

The U. S« Air Force Association followed up Representative HcSwain's 
denunciation with a news release that elaborated on his remarks • 
J. Edward Gas sidy, Director-General of the association, stated that 
charges frequently made that the General Staff was *aa unlimited 
autocracy" were fully substantiated. He claimed that the General Staff 
dictated the military policy to the Secretary of War, the President, and 
to some extent Congress. In addition, the General Staff interfered 

emu b 1 tv* Wh p Ukliou- 
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nith the administrative functions oiriihe 'various buraaas and was rcaHug 

strenuous efforts to "kill" any bills dealing -with aircraft legislation 

other than those prepared by "swivel-chair officers who know little 

and care less about the development of the aviation branch of Rational 
12 

Defense* 1 * 

Sporadic attacks of this kind, however, mre submerged in the popular 

13 

cry for economy- in government. Following the Air Corps Act of 1926, 
therefore, only United funds were allotted by the War Department to 
the Air Corps delaying fulfillment of its authorized five-year aircraft 
development program of 1,300 airplanes. And bombers were excluded 
entirely from the estimate of aircraft procurement for ihe first fiscal 
year of 1926-27* 

During the late twenties, three major factors— military appropriations 

(as well as failure of the Ifar Department and the Bureau of the Budget 

to make appropriated funds available), the national defense policy, and 

the highly transitional state of aviation— operated most effectively to 

retard the development of the Army heavy bomber. Maj. Gen. J, E. Fechet, 

in his first annual report, brought out the necessity of increasing 

appropriations to the Air Corps to offset the critical shortage of 

tactical aircraft and the growing loss of flight personnel to coamercial 
11+ 

aviation. 

Despite General Fechet's recommendations, the bombardment strength 
of the Air Corps continued to decline. In addition to limited funds, 
the time required to design and develop newer models was a serious 
handicaps it took from two to five years in peacetime to carry out the 
various processes from original design to production of service types* 

^MTte^^^^r;^ top 
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"When the bomber finally reached combat units it was already outmoded, 

since the gradual broadening of tactical doctrines of employment in 

the interim had stressed more advanced military characteristics • 

Faced with this protracted delay in the procurement of reach-needed 

service models, I£aj. Hugh J. Knerr, Commanding the 2d Bombardment Group, 

submitted a request to the Chief of Air Corps in May 1928 for the 

development of two new types of multi-engine monoplane bombers* Recent 

employment of existing service bombers in tactical problems had indicated 

the need for a faster high speed bomber having strong fire power, a 

small bomb load, and a short range for day operations, and a model 

having maximum offensive and m-in-Timim defensive poorer -with a long range 

and heavy bomb load far night operations. It -was believed that the day 

bomber would serve to execute a swift mission requiring precision, bombing 

and ability to outrun and outfight enemy pursuit, -whereas the slower night 

bomber, nith a heavier bomb load, would perform general bombing and rely 

15 

upon darkness to help elude attack. Meanwhile, in Army headquarters, 

the General Staff was urging the standardization of bombardment airplanes 

and the development of an all-purpose model, presumably to reduce 

expenditures for research and experimentation. General Feehet, Chief 

of Air Corps, had referred this matter to the Commanding Officer of the 

2d Wing, requesting recommendations from the 2d Bombardment Group and 

16 

the Air Corps Tactical School. Major Knerr immediately pointed out 

that it was folly to hamper and restrict bomber design since it would 

eventually lead to the loss of the Army's most powerful military weapon 

17 

through incorrect employment. 

Lt . Col. C . C . Culver, Commanding the 2d Wing, after reviewing the 
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reports from Knerr and the Air Corps Tactical School, concurred as t» 
the necessity for "a single purpose airplane rather than one which may 
he susceptible to modification to adapt it to other uses, thereby making 
it a mediocre all-purpose airplane rather than a first-class single 
purpose one." 

Despite strong objections from the airmen who were still flying 

obsolescent service bombers, the Chief of Air Corps ordered the Kateriel 

Division to proceed with the engineering development of the fast, bi-motored 

airplane adaptable for day and night bombing operation as well as ow- 
19 

servation missions. The Chief of Materiel Division protested that the 

specifications for this type of airplane were unsuitable for service 

operations and for many months considerable correspondence was exchanged 
20 

on the subject. 

Ma^or Knerr waited more than six months for specific action on his 

recommendations. Finally, he wrote to the Chief of Materiel Division 

urging that the day bomber type he had earlier proposed be given every 

21 

possible assistance and priority. Hevised specifications for day 

bomber performance, seconded by both the Bombardment Board and the Air 

Corps Tactical School, were also proposed in Knerr* 3 letters a high 

speed of 160 mile3 per hour, a bomb load of 1200 pounds, a service ceiling 

of 16,000 feet, six machine guns, normal radius of action of 250 miles, 

and an improved bomb carrying device. 

Nevertheless, contrary to the requests of these bombardment proponents 

for a fast day bomber of special design, the Materiel Division, in 

compliance with final orders from the Chief of Air Corps, developed the 

Curtiss 10-35 as a twin-engine observation plane, with a modified version— 

23 

the ZD-"' 1 *~ "•- x 1 - ~ 1 — 3 — * * J — ^ 



35A— for fast day Jjorsb&rdrcent ^ operd^QS . 



. spraiiHwaffefiMfffM 

THIS PAGE Declassified IAW E012958 



This Page Declassified IAW E012958 



10 



The Air Corps Tactical School concerned over the growing confusion 

regarding the designation of bomber types, recommended In March 1930 that 

two models of bombardment airplsnes be adopted—* light model carrying a 

maximum bomb load of 1200 pounds and a heavy model carrying a minimum 

bomb load of 2500 pounds* It was tactically incorrect, the School averred, 

to designate one as a day bomber and the other as a night bomber* Ihile 

the former -would normally be employed by day and the latter by night, 

circumstances would frequently require a reversal of operation, thus 

causing misunderstanding as to the true employment of the particular 

model under existing nomenclature. The Kateriel Division supported 

the views of the School and added that because of the small number of 

"types of bombardment airplanes which will probably be in use by the Air 

Corps, no difficulty will be encountered in assigning airplanes tc the 

25 

two classes of bombardment operation." 

Thus, in 1930, the future development of the heavy bomber was at 
best unpredictable. Its proponents, apparently undismayed by the adverse 
turn of events, continued to plan and recommend design change*, striving 
to attain two main objectives for later types—long range at high altitude 
with maximum bomb load and precision bombing equipment for both high and 
lew altitude operations. 

In 1931, the Air Corps 5-year aircraft procurement program terminated. 

Although the Act of 1926 had authorized 1800 airplane*, there existed a 

shortage of 300 or more, and of the total numbei procured, only 39 were 

26 

of the bombardment type. Many of those were unsuitable for tactical 
use, because of ape and improper type distribution. The Baker Board 
Report stated that the program was initially delayed and subjected to 
continuous interference and postponement by the failure of Congress to 
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appropriate all funds requested by the War Department; This allegation, 

however, did not agree with Air Corps budgetary and fiscal records. Over 

the five year period, the appropriations made by Congress ( in most cases 

exceeded that approved by the Bureau of the Budget; drastic reductions 

in estimated funds requested by the Air Corps were made by the Secretary 

of War, The total funds requested by the Air Corps for the five year 

program had amounted to $182,759, 059 but the Secretary of War only approved 

28 

• total of $126,136,^76, leaving s difference of $56,622,583. 

War Department Vision and Revision : When in December, 1931, the 

Chief of Air Corps requested all bombardment commanders to study their 

organizations, tatties, aircraft and equipment and to recommend any 

changes that would help in developing more efficient operation and closer 

2Q 

teamwork with e.ll branches of the Army, it was thought that the War 

Department attitude toward bombardment aviation was undergoing definite 

change. Pursuant to Colonel Andrews' memorandum considerable advancement 

was made during the next two yeers in bomber design, and new doctrines 

of employment were formulated and tested by bombardment units in a concerted 

effort to improve precision bombing methods. Meanwhile, however, Great 

Britain was exerting strong pressure at the Geneva Conference of 1933* to 

30 

have aerial bombing abolished from warfare under international law. 
The bomber was to be •outlawed" along with chemical, incendiary, and 
bacterial weapons. Fortunately for bombariment proponents the dual nature 
of aircraft resulted in the issue's remaining highly controversial. No 
logical way could be advanced for limiting the size, range, and weight- 
carrying capacity of combat aircraft without also jeopardizing the future 
development of international civil aviation.-' Finally, while the session 
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was still in progress the Genoa* delegation withdrew claiming that a 
deadl«ck had been reached in the international negotiations* 

In view of the growing uncertainty in the international situation, 
the Drum Bosrd convened in August 1933 to review and revise air plans for 
National Defense. Its membership was composed of general officers of the 
line, the General Staff and the Chief of Mr Corps and the findings of 
the Board -were unanimously adopted and later approved by Secretary of War 
George H. Bern. In the report, the possibility of the United States* 
being attacked by "enemy* air forces was discredited. The establishment 
of a General Headquarters Air Force of 1800 planes was proposed, however, 
to be employed strategically for long-range reconnaissance, for Inter- 
dicting enemy reconnaissance and movements, and for offensive action 
against important enemy installations. Tactically, this organization 
was to support the ground forces in preparation for battle by engaging 
the enemy air forces in combat* The concept that bombardment aviation, 
acting independently, could control the sea lanes, or defend the coasts, 

or produce decisive results in any general mission contemplated under 

33 

the national defense policy, was labeled as "visionary". In 5-934, 
Secretary Dern lent force to this report by denouncing the destruction 
of armies or populations by bombardment as the "phantasy of a dreamer.* 
Anil invader of the United States would be unwilling *to waste efforts 
in meaningless aerial bombardment, 11 Further, he believed that the 
procurement of great numbers of airplanes would never protect the American 
people from a determined foe: the best protection was to accept and 
build upon American tradition and not to "purchase freedom with gadgets." 



RES'FRtCTEO 
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The aoot question of General Staff control over the Air Corps was 

discussed by the Secretary, who declared that because this body would 

not accede to every Air Corps demand, it had been accused of repressing 

aviation development. Mke other tony agencies, the Air Corps "fretted 11 

under the restrictions of unified direction and to surrender to its every 

behest would, he .believed, demonstrate a "willingness to discount the 

34 

best teachings of history. 1 * 

In general, the opinions voiced by Dern were echoed by the majority 

of officers on the General Staff, who could not envisage the need for 

a strong air arm, especially with the heavy bomber as the basic offensive 

weapon. The Navy Department, in particular, cfitlcl?,ed the Army Air Corps 

for its efforts to develop and employ bombardment aviation for coastal 

petrol** Since the Havy was traditionally the tt first line of defense* 

any Army air activities renging beyond the sea lanes was considered an 

infringement upon their long-accepted p^roget I've of protecting the 

35 

coastline end overseas possessions. 

In view of the general deprecation in high military circles of the 
value of heavy bombardment in defending the nation, the statenent made 
by General Douglas MacArthur, Chief of Staff, in June 1934, was especially 
liberal. He declared that the bombsrdment airplane was the most important 
element of the GEQ Air Force. In addition, it furnished the greatest 
striking power and made it possible to inflict damage on an enemy in 
the rear areas of his armies and his zone of interior, which no other 
weapon could do. when the Baker Board convened a month later, however, 



* See Appendix A for a full discussion of this controversy* 

ftBSTiwrree 
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it fully concurred in the statements made earlier by Secretary of War 

Dam. The Board had been called by the War Department to study future 

aircraft requirements for the Air Corps, and in consonance with its 

predecessor, the Drum Board, the possibility of an air attack upon the 

United States was strongly decried. Furthermore, it was contended teat 

no nation could possibly maintain sufficient bombardment aircraft to 

conduct heavy raids upon American cities, even if aircraft were available, 

capable of crossing the Atlantic or Pacific with full military load, 

37 

attacking, and returning to their base. 

Thus, in the summer of 1934, the views of bombardment proponents that 
the nation primarily needed for its security a large mobile force of land- 
based heavy bombers, were describe;? by the Baker Board as the "conceptions 
of those who fail adequately to consider the effect of ocean barriers 
and other limitations Yet, it was the very impregnability of these 
natural barriers that the Air Corps challenged, since aircraft, particularly 
bombers, were increasing in speed, altitude, and range. Reluctance on 
the part of the War Department, however, to appropriate additional fund3 
for broad experimental bombardment aircraft development plus the strong 
Navy Department effort to assume control of all land-based bombardment 
operations definitely retarded Air Corps efforts to promote general 
acceptance of its heavy bomber program. 

Despite all hampering influences, the Materiel Division had underway 
(since July 1933) a preliminary study for the development of ar experimental 
four-engine monoplane bomber of radical design to solve the problem of 
"maximum range" with "a 2,000 pound bomb load. * Favorable results from 
"Wright Field prompted the Air Corps to submit its ^Project I n to build 
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such a plane to the War Department, The plan was approved *in principle* 
by the General Staff and by June 1934 preliminary contracts authorized 
by the Chief of Staff were completed with the Boeing Aircraft Company. 
The XB-15, as the projected plane was designated, was not completed until 
1937 (and then it was aerodynamic ally a failure) , hub Project A eventually 
gave birth to famous proge»y**the B-17, the B-24, and the B-29« 
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Chapter II 

THE HEAVY BOMBER C0WPRQVKR3X: S3COKD STAGE, 1935-1939 

In July 1935> shortly before the new Army four-engine monoplane 
bomber, the Boeing XB-17, made its successful maiden flight, Brig. Gen, 
Oscar West over, Assistant Chief of Air Corps, outlined to the War Department 
his concept of future bombardment development. Citing the XB-17 and the 
Martin B-10 as examples of the long range and short range bomber, We stover 
believed that although the former was approximately 75 per cent higher in 
cost the total striking power of the heavy bomber was far snore important 
than mere numbers of aircraft. Assuming that the performance of the XB-17 
would greatly exceed that of the B-10, it was considered that froia the 
standpoint of personnel, operation, and maintenance the heavier type 
would be more economical for service procurement . Prom the strategic 
viewpoint, the advantage also rested with the larger, long-range bomber 
since in a nptionsl emergency Hawaii, Alaska, or Panama could be reinforced 
with little initial preparation. As bombers increased in size and range, 
it was believed that the older models could be reclassified as medium types 
and employed for long range reconnaissance, thus obviating the necessity 
for building special models for this purpose.* - 

So impressive was the maiden flight of the XB-17 at Seattle on 28 July 
1935, and subsequent performance tests conducted by the Materiel Division 
at Wright Field, (in August 1935 it flew nonstop at an average speed of 
232 miles per hour from Seattle to Dayton, a distance of 2100 miles) that 

K€STf??eTf5D 
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the Air Corps recommended purchase of sixty-five models in place of 

on© hundred and ei$ity~five other aircraft proviously authorized for 

2 

the fiscal year 1936* Before a formal ©valuation hoard could meet 
however, the original XB-17 was destroyed in a crash, 30 October 1935, 
and although official investigations cleared the bomber of mechanical 
and structural failure, the original request for sixty-five was reduced 
to thirteen by the War Department Ultimately, only three XB-17* s were ' 
specifically ordered for service test and it wasn't until August 1937, in 
fulfillment of a contract closed 17 February 1936, that all 13 had been 
delivered^ 

Meanwhile, the Materiel Division was conducting research (begun in 

1933) and experimentation in order to develop an ultra long range bomber 

along the lines earlier mentioned by General ffestover. Two light bombers 

were cut from the budget estimates for 1937 to provide necessary funds for 

the experimental construction of one XB-15 (Project A) four-engine model. 

When the revised budget reached the Office of Secretary of War Harry H. 

Woodring, however 'his item was deleted and the funds reallocated for 

5 

the procurement of spare engines and parts. This unfavorable action by 
the War Department signified to Air Corps heavy bomber proponents that 
their efforts to increase the long range offensive power of these airplanes 
would be beset with difficulties, delays, and drastic reductions of 
estimated needs* 

General Westover apparently had early recognized the possible trend 
of events, for in November 1935 he informed all Air Corps Stations liiat 
Chief of Staff General Melin Craig had advanced the opinion that the Air 
CorpB had suffered in the psst beceuse of failure to understand its many 
and varied problems in relation to other branches of the Army. As a result, 

. cirawMM^^ . ...... 
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delays had occurred in. the completion of approved aircraft programs. 

In addition he asserted that there had been many instances of too aggressive 

and enthusiastic effort by certain Mr Corps officers in seeking remedial 

measures for aviation problems. Their methods had been contrary to official 

procedure and thus had failed to attain the desired results. Although 

higher authority desired to establish the Air Corps on an effective basis, 

officers were edvised to accept any unfavorable decisions, avoid open 

criticism, and refrain from making recommendations without careful deliberation 

of the facts in the case , All future controversial opinions on service 

programs were to be submitted through appropriate military channels.^ 

JouT-Enfline Bomber Procurement Restricted ; Despite strong protests 

from high ranking officers of the Air Corps and GHQ Mr Force during the 

late thirties, the War Department reduced, substituted for, or eliminate* 

entirely, the estimated needs for needs for heavy bombers. In brief, the 

critical situation confronting the heavy bomber proponents is exemplified 

by the fact that although two hundred and six B-17*s and eleven 16-15*8 

were requested in Air Corps estimates from October 1935 through 30 June 

1939, only H four-engine airplanes were delivered to GHQ Air Force 

bombardment units up to the outbreak of the European war—thirteen B-17 l s 
7 

and one XB-15. Inability to obtain these heavy bombers delayed the 
normal expansion of the GHQ *ir Force into a strong offensive organization 
for national defense, and resulted in a cross-fire of arguments between 
the Commanding General and the War Department with the Chief of Air Corps 
literally acting as a mediator, 

A serious blow was delivered in June 1936 to the proposed procurement 
of four-engine bombers for reinforcement of garrisons in Hawaii, Alaska, 
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and Panama. The General Staff, in studying aircraft procurement for 

the Air Corps in FX 1938, rejected the request for eleven B-15*e and 

fifty B-17's, declaring that no tactical or strategic requirement existed 

for a service bomber with a 3500 mile range. The Chief of Sir Corps 

was advised that until the international situation indicated a need for 

this type of bomber no more would be procured except for experimental 

purposes* Preference would be given to the purchase of the medium aange 

B-18 bomber which fulfilled all reasonable military requirements and 

could be justified from the standpoint of initial cost, maintenance 

expense, and operating facilities. As a future policy, the Chief of 

Air Corps was also directed to concentrate his efforts and available 

funds for acquiring aircraft of reasonable performance, rather than have 

g 

nothing as a result of reaching for the Ideal. 

Shortly afterward, Brig* Gen. H. H. Arnold, Assistant Chief of Air 

Corps, protested the reduction in four*engine bomber estimates for the 

fiscal years of 1937-38, and recommended adjustment of the War Bepartment 

economy polioy toward bombardment aircraft procurement in order to supply 

9 

the requested number of these airplanes* During this sane month, September, 
the War Department conceded authority to the Chief of Air Corps to proceed 
with proposed plans for the experimental development of a Project D 
(XB-19) four-engine, ultra long range bomber. In this connection, permission 
was granted to exercise an option with the Douglas Aircraft Company which 
had been pending since October 1935, and one model was to be constructed 
chiefly to provide engineering data on very large airplanes . There 
followed, however, a pointed reminder that the action taken did not in- 
dicate a fundamental policy change on the part of the War Department toward 

10 

long range bombardment aircraft* 

.- <mmmmm imi 
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Although the War Department had made cone concessions during 1936 
toward the development of (superior heavy bombers, the (situation still 
remained critical at the close of the year. tt. Col, G. E. Brower, 
Assistant Chief of Supply Division, informed General Arnold In December 
of the many problems facing the Air Corps in procuring four-engine bombers. 
If the War Department failed to authorize further purchase of these air- 
planes, aircraft manufacturers who had been encouraged to invest large 
sums of money in experimental development would be confronted with seriou3 
difficulties. Ihere were two such manufacturers— Boeing and Douglas— 
who were greatly concerned over the lack of planning and integrity of 
intention in the War Department. In the case of unforseen exigencies, 
such as reduction of appropriations and engineering and procurement problems, 
delays were understandable, but arbitrary changes without cogent reasons, 

when large private expenditures were at stake, would threaten the whole 

11 

future of the aircraft industry. 

Shortly thereafter, the Chief of Air Corps reopened the heavy bomber 

issue with the Chief of Staff, urging that twenty B-17 f s be added to the 

1938 budget Estimate. The three models to be delivered in several weeks 

would permit completion of performance tests in time to include these 

additional airplanes in the procurement program. (Contracts, of course, 

were dependent upon the final results of the tests.) This recommendation, 

12 

however, was disapproved by Secretary of War Woodring. 

Much pressure was exerted in the early months of 1937 to purchase the 
ten undelivered B~¥7 % s contracted for in 1936. Air officers believed that 
accelerated service employment would impress those in high authority with 
the fact that this bomber possessed the superior military characteristics 

needed to bolster national defense. The three SB-17's that were delivered 
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in J anuary-February had completed exhaustive performance tests and 
were labeled by the GHQ Air Eorce personnel as the "best bombardment 
aircraft in existence. 11 J Nevertheless, the Boeing option was still 
pending in the summer of that year. In an effort to stir action, liaj* 
Gen. Frank K. Andrews, Commanding the GHQ Air Force, strongly urged the 
War Department to limit all future bombardment aircraft procurement to 



the four-engine type since a large number of twin-engine models were 

1A 

already under contract. 

In answer to General Andrews z memorandum General Arnold pointed out 

that the basic problem requiring clarification was the role and employment 

15 

of the GHQ Air Force. Some confusion existed at that time as to whether 

the Air Corps or the Mavsl Air Service should provide bombardment aircraft 

for National defense . It was the opinion of the General Staff as v?ell as 

the Navy Bepartaent that the Air Corps should concentrate on the development 

of comb&t aviation that would give close support to the ground forces, 

leaving the long-range defense against air attack to naval aviation.* 

Arnold stressed the necessity of settling this point since it had direct 

bearing upon the future procurement of four- engine bombers « And he also 

restated his objection to the substitution of twin-engine bombers for 
16 

four-engine models. 

Symptomatic of the confusion existing among the General Staff as to 
the function of the E£ Air Force and the relatives merits of twin-engine, 
and four-engine bombers is the discussion Col. H. H. C. Richards, Chief, 
Information Division, had with various staff officers. He found that 
they were inclined to favor the procurement of the E-1S over the B-17, 
since twice as many of +he former could be purchased for approximately 



* See Appendix A. . > . 
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the same amount of money. They also believed that this type hed superior 

flexibility of action and would, be less costly to replace in ca?e of an 

accident. In addition several other reasons had -unfavorably influenced 

General Staff opinion toward the E-17. One was the fear of serious public 

reaction if a large bomber "cracked up 11 . Another concerned a definite 

promise made by the Secretary of War to provide a certain number of air- 

plenesj authorising purchase of the more expensive B-lV's would result 1b 

falling short of the goal. Consequently, the future procurement of the 

heavy bomber was hanging in the balance and it seemed that little could 

be done to remedy the situation. Richards indicated that various legal 

and production complications were also contributing to the delay in 

procuring B-17's and was of the opinion that wide publicity was not iiD- 

portent at tbe time. If the B-17 could have hvd a "ballyhoo 11 campaign 

while the "argument between the Chief of Air Corps and the Staff* was 

underway conditions might have been different. He believed it wassdvisable 

to hold off until ^ust before the next Array Appropriation Act, since the 

17 

Air Corps was temporarily "licked 11 in its B-17 procurement program. 

The question of purchasing the ten B-17's again arose when the Adjutant 
General informed Secretary of War Woodring that the award for these air- 
planes and an option to procure five additional models—two to be delivered 

18 

in spare parts— ■pas in conformity with approved military requirements. 
After many months of delay it finally appeared that definite action was to 
be taken to order these long-awaited bombers for the GH(J Air Force. 

General Andrews informed the fear Department in September 1937 of GHQ 
Air Force planning for future development and employment of heavy bombardment 
aircraft* If his command were to perform its rightful role in national 
defense, it was becoming increasingly in port ant that the ftsr Department 
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thoroughly consider the rapid progress being made in aircraft and engines* 
Since the heavy bomber was considered the prime weapon of airpower, first 
priority should be given to its procurement in the FY 1939-44 program. The 
requirements of the GHQ Air Force were based upon sound bombardment ex- 
perience, which had been discussed in four earlier appeals by the Commanding 
General* The major points presented by the general were as follows; (1) that 
the heavy load, long endurance, multi-engine bomber should be considered 
only as a powerful instrument of defense; and, in view of the nation* a 
fortunate strategic position and its defensive policy, such airplanes, as 
the basic element of the GHQ Air Force, were essential to the accomplishment 
of its mission; (2) that such an airplane, with bomb and fuel locds inter- 
changeable to a high degree, offered the most economical and efficient 
means of performing the functions of reconnaissance and bombardment""- although 
not on the same mission; (3) that per ton of bomb load and per square mil* 
of area reconnoitered, an airplane of the type considered was actually 
cheaper to operate than small medium bombers, such as the B-10 or B-18 
type; (4) in view of the above factors, the process of aircraft and engine 

experimental development had to continue so that bombers of longer range 

19 

and superior performance could be made available. 

General Arnold, in commenting later on Andrev.s'reeommendation, advised 
the War Department that an Mr Corps Technical Sub-Committ« had been 
designated to review and recommend new military requirements for bombardment 
type airplanes to be procured in the 1939 program. This sub-committee 
was composed of representstives from the Supply Division of the General 
Staff, the GHQ Air Force, the Air Corps Materiel Division, and the Office 
of the Chief of Air Corps. A meeting had already been held in September 
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of that year and another wes scheduled for 1 November. AndreTS letter 

was to be considered by the Committee and a report prepared for the 

20 

Ghief of Mr Corps for appropriate action. 

While the heavy "bomber procurement issue was shifting back and 
forth, the Air Corps Tactical School had completed a stufly of the War 
College text Air Force , and War and had found it contrary to established 
Air Corps doctrines and School policies and regulations. In its treat- 
ment of bombardment aviation, for example, the text emphasized the 
■general ineffectiveness* of this arm. One. hypothetical case was cited 
as evidence; "Hence to completely isolate all of the 51 largest cities 
in the U. S. would require from 4-95,000 to 918,000 indirect airplane 
attacks.* 2 *- 

Apparently the War Department concurred in this judgement by the 

War College for the Air Corps was forewarned not to request additional 

four-engine bombers in its program for 1939 but to submit estimates for 

22 

*2-engine plenes exclusively," VJhen the Air Corps accordingly sub- 
Kitted its budget, even the conservative number of medium bombers designated 
wss drastically reduced. 

Experimental Bomber Development Delayed ! Despite the continued 
objection of the War Department to heavy bombardment airplanes, General 
Kestover in late 1937 submitted a list of the principal characteristics 
desired in an advanced long-range, high altitude bomber and requested the 
approval of ^cretery Woodring. Performance specifications included 
a minimum high speed of 240 miles per hour at 15»000 feet, a 25,000 foot 
service ceiling, an operating range of 2600 miles, increased armament, 
and a bomb load in excess of 2000 pounds. The mission to be performed 
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was described e» *long range reconnaissance and the destruction by boobs 

of lepd or naval materiel objectives.* 2 ^ Shortly afterward, Woodring, 

apparently in compliance with the request of the Chief of Mr Corps, 

circularized twelve ai-rcraft manufacturers with the required military 

characteristics for an advanced experimental bomber* A abort informal 

deeign competition for the purpose of surveying all possibilities of 

this type was scheduled for an early date. This was to be followed by 

the usual formal open competition, with submission of experimental models 

and bids about one &a& a half years after issuance of circular proposals, 

tentatively set for May 1938 

Considerable interest was being manifested in esrly 1938 by Air 

Corps and GHQ Air Force officers in the pressure cabin operation of 

the Lockheed XC-35, a twin-engine, low wing commercial monoplane ( Eleotra ) 

which w&s then undergoing Army performance tests. Many were visualising 

the possible application of the pressure cubin prirciple to bombardment. 

aircraft. Col. Frank D. Lackland, Acting Chief of Materiel Division, 

suggested to the Chief of Air Corps in February that the time appeared 

right for applying the experience gained in over 100 hours of testing 

the 2C-35 to the construction of an experimental substratosphere bomber* 

There were at least four aircraft manufacturers possessing facilities for 

building such an airplane, in which, they were convinced, a pressure of 

8000 feet could be maintained at 35,000 feet for efficient crew operation. 

The estimated cost of this project would be approximately $2,000,000. It 

was recommended that a portion of the 1938 funds be made available to contract 

for one model, with the balance becoming payable the following year. Action 

25 

was urged by Lackland before 1 July, 1938. General Weetover, however, 

THIS PAGE 'Declassified IAW E012958 ~~ 



This Page Declassified IAW E012958 



was of the opinion that it was impractical to execute Lack land % plans 

in view of the limited time before the end of the fiscal year, fherefore 

he requested that the existing plan for the development of pressure cabin 

26 

aircraft be continued until further notice. 

Brig. Gen. A. W. Robins, however, immediately came to the support 

of his assistant and recommended that the Chief of Air Corps obtain from 

the Office of the Secretary of War permission to proceed with the proposed 

27 

experimental pressure cabin bomber as a secret project* General Arnold 

who was also interested in the substratosphere bomber, was arranging in 

March 1933 to convene an Aviation Board at Wri^it Field, composed of 

representatives from the Air Corps Wings, the GHtJ Air Force, the Materiel 

Division, rod his office. The Board was to evaluate all existing data 

on four- engine bombers and recommend the military characteristics required 

for the development of more advanced, long range, high altitude types, 

fhen General Andrews wired the office of the Chief of Air Corps that 

his special representative, It. Col. Joseph T. UcNasney, could not 

attend because of the forthcoming GHQ Air Force maneuvers, General Arnold 

expressed the opinion that the conference on bombers was *important enouga 

to warrant the best brains GHQ has." In fact, he considered it more . 

26 

important than the maneuvers* General Andrews later expressed to 
General Westover his own growing concern over the delay in developing 
a large, ultra long range bomber of the 250,000 pound class, unti?. werld 
stabilization of aircraft size was an actuality, he felt that the Materiel 
Division should continue to study mammoth airplane design, utilizing all 
available funds, engineering skill , and materiel in the production of an 
esqperimental model. The application of the pressure cabin principle to 
an ai«olene of this 3ize wcs an accomplished fact, although there still 
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remained certain problems to solve, such as the development of sealed 
gun apertures, sealed bomb bays, double pressure doors, and other special 
equipment , 

Meanwhile, the controversial issue of four-engine bomber procurement 
between the Air Corps and War Department was still unresolved. The Chief 
of Air Corps had been reinforced that, in accordance with the directive 
of the Secretary of War, only twin-engine models would be procured ±>v 
1939* 29 

General Arnold, nevertheless, continued to champion the procurement 
of the experiemntal substratosphere bomber. He recommended to the 
Secretpry of War, a few deys after the afrove-raentioned memorandum that 
a contract for fovernment-furnished equipment be mf»de in 1938 from Project 
A funds and suggested that payments for partial completion of the project 

be deducted from 1939 allocations with option to pay the balance in the 

30 

ensuing fiscal year. 

It is noteworthy that in June 1938, motivated perhaps by the s&ow 

of German, Italian and Russian air power in the Spanish Civil War, the 

War Department changed somewhat its restrictive poUcy toward four-engine 

bomber procurement. Substitution of eleven B-17 l s for thirty-two B-18's 

was authorized for the 1939 program by the Secretary of War. Several 

deys before this authorization, the Chief of Air Corps had requested 

that the 1938 aircraft estimate be amended to include one IB-20 (modified 

XB-15) for service test instead of procuring two similar models of Us* 

XB-15.- 32 But the Secretary of War had made one concession; the YB-20 

recommendation was rejected. Arnold was informed that all non-obligated 

funds previously allocated for 1938 purchase of two XB-15* s would be 

applied to procuring the twin-engine bombers already approved for that 
33 
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It wes during this year, that various foreign nations were stepping 
up the experimental development and testing of large, four-engine high, 
speed bombers. Some of their models had surpassed in size and performance 

the B-17* Taking advantage of this situation General Andrews once 
: gain in Jjne, advanced many reasons to keep alive the projected development 
of the substratosphere bomber. He stressed the fact that such an airplane 
represented at least five years of continued development before It could 
be "expected to f3y experimentally 11 . He emphasized strongly foreign 
progress in four-engine bomber development and advocated patrolling the 
South Atlantic, Lls*1r-& crS the ^Llipnines with xOJhvv lon^ range bombersj 
since the international situation justified maintaining the (HQ Mr force 
"in peace on a wartime basis General Westovor, however, refused at 
that time to support Generals Andrews and Arnold in promoting the sub- 
stratosphere bomber, apparently because of the existing policy of the 
War Department ^ 

General Andrews again in June stressed the need of expediting the 
heavy bomber program. With all major nations developing pursuits with, 
speeds of approximately 400 miles per hour, the B-13 type of bomber 
would be "at the mercy 1 * of these planes in combat. Andrews strongly 
objected to equipping the GHQ Air Force with lew performance medium 

bombers when four-engine models of superior performance were already 
3*7 

available. By supercharging the B-17, he was convinced it could de- 
velop a speed of 200 miles per hour at 25 ,000 feet * As further support 
for his case, he also pointed out that the British Mission to the United 
States in 1938 hsd not even considered the procurement of the B-18, 
presumably because of its slow speed ^ 
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General Arnold several days later added another prop to Andrews 1 
argument by Informing the War Department that aircraft manufacturers 
were not building experimental twin-engine bombers to enter the forthcoming 
design competition. He recommended cancellation of the competition with 
the provision that Air Corps requirements would he met with the procure- 
ment of all B-lTB's possible under the exisitng option. The performance 
of this airplane had already surpassed the specifications outlined in 
the latest design circular. He further suggested that in the future the 

medium bomber would be primarily useful for transitional training of 

39 

bombardment personnel and units. 

ift ensile, the Joint Board had set a limitation upon the maximum size, 
range, and radius of action of bombardment aircraft. Its objective had 
been to determine how existing types could be perfected to meet strategic 
requirements with stress placed on standardization and decreased cost* 
Final conclusions reached by the Board did not augur well for the future 
of the four-engine bombers "Based on the present situation it is not 
considered probable that the Army Air Corps will be called upon in war 
to perform any missions that require the use of reconnaissance and heavy 
bombardment planes of greater practical ferrying range, greater tactical 
radius, and greater carrying capacity than those of the B-17.* However, 
it would be called upon to perform missions that could be successfully 
executed with the B-18 type bomber which was less expensive to build J*® 

-Although General West over, in the past, had adhered as fsr as practicable 
to War Department policies, he apparently saw in the recommendations of 
the Joint Board the death- Itnell of future four-engine bomber development. 
In an attempt to revive the long dormant matter of the substratosphere 
bomber, a report was requested from the Materiel Division concerning the 
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practicgbility of holding a design competition preliminary to en ex- 
perimental project. The report also w.?s to include a cost estimate, the 
probable date of design conpotition, availability of funds, a project to 
which it could be changed, «nd the proposed military characteristics 
General Arnold's request to the Viar Department earlier that year on the 
same project was answered shortly after Cfcnerel Westover l s memorandum 
was sent to the Materiel Division. The Assistant Secretary of Jfar informed 
Arnold that no military requirement existed for a substratosphere bomber, 
and that General Westover again had been directed to restrict experimental 

aircraft development to that class designed for close support of the 
42 

ground forces. 

The future of the heavy bomber looked dark in August 1938. Generals 
Andrews and Arnold had received a definite "no* to their many requests for 
concentration on four-engine bomber development with a pointed reminder 
that it was for the *best interests of national defense.*^ i ne Materiel 
Division was complaining of its difficulties in conducting bombardment 
research and experimentation. The Chief of the Division, General Robins, 
was of the opinion that the restrictive policies formulated by the Brydea 
Board in 1936 were still hampering Division functions, resulting? in shortage 
of personnel, insufficient funds, and lack of essential engineering equipment 
for conducting experimental tests. Because of this situation, the Division 
had been uneble to prosecute projects to a degree that wes essential to 
keep pace with foreign bombardment development. They were still forced 
to adhere to long obsolete military characteristics for boribers since the 
War Department was trying to keep procurement costs at a low level. Air- 
craft manufacturers, in view of the trend toward stabilization of design, 

THIS PAGE Declassified IAW E012958 



This Page Declassified IAW E012958 



caused by the War Department's emphasis on economy were disinterested 

in developing superior performing bombers. 

One statement in the Bryden Report had been considered particularly 

detrimental to heavy bomber development and procurement . It had pointed 

out that the romantic appeal of aviation had induced a large section of 

the public and even a substantial element of the Air Corps to accept 

the conclusion that future wars would be decided by large independent 

fleets of super-performing aircraft. This false concept of employment— 

according to the Eeport— coupled with the allure of increased speed, range , 

and size, had led to a striving for the ultimate possibilities in aircraft 

rather than fulfilling practical military needs J*** General Robins strongly 

disagreed with this allegation, beoeuse, in his opinion, American aircraft 

were useless unless they were equal or superior to these of a potential 

enemy. He alluded to vast sums of money being spent abroad to perfect 

heavy bombardment airplanes and deplored the obvious disregard of this 

fact by the War Department . If this condition continued it was hound 

45 

to result in "grave consequences .* High ranking officers of the Air 
Corps and the 0HQ Air Force in 1938 were practically in accord over the 
myopic perspective of the War Department, They observed with growing 
concern the accelerated development of combat aircraft by European and 
Asiatic powers. Although they continued their effort to rescind the 
existing War Department policies of bombardment aircraft procurement, 
little had been accomplished. 

General Arnold, in the mid-summer, w*s again manuevering with fche 
War Department in an attempt to obtain reconsideration of the ban on four- 
engine bombers. He pointed out to General Westover that if certain 
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recommendations -were made regarding medium bomber procurement it might 

assure the Secretary of War of Air Corps compliance with his desires* 

Consequently, his attention it was hoped would be diverted from the 

heavy bombers until additional data was assembled to warrant reappraisal 

of the action taken in the matter*^ General Westover, increasingly 

concerned over the complications and strong opposition encountered in his 

effort to achieve a workable and balanced aircraft program, once again 

expressed his views on the unsatisfactory situation to the War Department 

late in August 1936. He urgently recommended that the procurement of 

four-engine bombers be continued and that the substratosphere bomber 

project be started immediately* Original estimates for these aircraft, 

as set up for 1940, were based on thorough analysis of Air Corps needs 

and Westover felt that tfce Joint Board disapproval of further development 

of four-engine bombers had been unjustified. Unless the Air Corps was 

able to maintain a comprehensive and progressive aircraft program, there 

would be no continuity of effort nor efficient planning. Decisions and 

actions would ba based on a "hit-or-miss" basis, depending upon the 

expediency of the moment, thus creating indecision, uncertainty, and 

confusion in the Air Corps as well as the General Staff regarding ultimate 

objectives. He conceded that budgetary limitations might well force 

revisions from time to time, but these should be only by way of deferment 

47 

or minor adjustment . 

General Westover received an answer in October, informing him that 
the Woodring Air Corps Program, approved in March of that year, could be 
used as a guide in formulating annual requests for funds, but that n lv 
engine bombers will not be included in the estimates for FX's 1940 and 

llKtfK* rf*f») 

THIS PAGE Declassified IAW E01 2958 



This Page Declassified IAW E012958 



, ^»«», f f **** J***^? 1 **^ "\ ^ 

19-41 • • He was further advised that the War Department was fully 

aware of the needs of the Air Corps* It was clear that none of the effort 

of his service to develop superior bombers of greater speed, range, action, 

and ability to carry heavy bomb loads changed the traditional Army conception 

that the infantry division mas the basic combat element by which battles 

were won and enemy field forces destroyed. In the future development of 

aircraft and the preparation of requirements as to type and number of 

aircraft the Chief of Air Corps was to be guided by the Bar Department* 0 

desire to obtain and develop only such aircraft as were suitable for close 

support of the ground forces* 

Although there could remain little doubt of the ftar Department attitude 

toward the heavy bomber, a loophole was inadvertantly provided for fche 

development of the much-discussed substratosphere bomber: the restrictions 

imposed on experimental development of four-engine aircraft had been declared 

rescinded, 7 The new Chief of Air Gorps, Maj* Gen. H. H. Arnold, seized 

the opportunity provided by this change of policy to expedite action on 

the substratosphere bomber project* The Chief of Materiel Division was 

requested to submit plans for its procurement as originally approved 

50 

under the Research and Development program for FZ 1939« 

general Staff Mod ifies He , avy Bomber Policy * Evidence of growing 
General Staff interest in heavy bombardment, came to light when Brig* 
Gen. George C. Marshall, new Deputy Chief of Staff, gave full support to 
General Arnold's vigorous effort to build up Army airpower with a strong 
force of heavy bombers. In November, he cited to Chief of Staff General 
Craig numerous reasons why it was essential to increase procurement of 
the new turbo- supercharged B-17Bt it could operate successfully in spite 
of partial engine failure; its long range permitted swift reinforcement 
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of foreign garrisons $ it could patrol vide sea areas and protect shipping; 

it possessed strong offensive power against enemy war vessels? and it 

could perform far greater counter-air force operation than any existing 

twin-engine bomber. According to Air Corps standards, the B-18 bomber 

was obsolescent, and it was actually less expensive to procure the superior 

B-17 when the cost and effort required per pound of bomb load was considered* 

four B-lQtg were necessary to carry the load of one B-17 to any distance 

up to 1100 mile3j the operating crew of one B-17 was composed of only 

nine members compared to twenty-eight for four B-18*sj only eight men 

were required in ground crew maintenance for one E-17 compared to sixteen 

for four B-18's* In addition, the initial cost of one B-17 was only 

$280,000 as against $400,000 for four B-I8 t s. Since the B-17 was considered 

the outstanding heavy bomber of the world, it was essential, in order to 

noet the emergency procurement program established by the President for 

increased air power, to purchase them in maximum quantities within the 
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capabilities of existing aircraft facilities* On 4 January 1939> the 
President provided the key to the official change in attitude toward 
bombardment airplane development, as well as to rearmament in general. 
In his message to Congress on that day he declared that "we have learned 
that survive! cannot be guaranteed by arming after the attach: begins— 
for there is new range and speed to offense.*^ 2 With the growing support 
of the General Staff, Air Corps leaders in 1939 concentrated upon the 
experimental development of advanced type aircraft and urged expansion of 
the bombardment strength of the <SH Air Force. They also kept a critical 
eye on the accelerated research and experimentation in airplane design 
abroad. President Roosevelt also took cognizance of foreign technical 



THIS PAGE Declassified IAW E0 12958 



This Page Declassified IAW E012958 



35 



advances, which led him to make the following warning regarding Hemisphere 
Defenses 

Information from other nations leads us to believe that there must 
be a complete revision of our estimates for aircraft. The Baiter 
Ionia -report of a few years ago is completely out of date. No 
responsible officers at?roeate building our air forces up to the 
total either of planes on hand or of productive capacity equal 
to the forces of certain other nations. Tfe are thinking in the 
/sic/ terms of necessary defenses, and the conclusion 13 inevitable 
that our existing forces are so utterly inadequate that they must 
be immediately strengthened*" 

Spurred on by such policy a concerted effort was beginning to be made 

by all Air Corps personnel to obtain a real solution to the manifold 

problems involved in building up the long inadequate air power of the 

nation. 

In March, the War Plans Division was requested to prepare a com- 
prehensive air force study, based on accepted doctrines of aviation 
employment. Conclusions reached by two specially appointed committees 
•were to be analyzed and submitted in a final report to the Chief of Staff* 
The following points were stressed; (1) that the initial air objectives 
of an enemy would be American air bases in Hawaii, Puerto Rico, Panama, 
and other exposed areasj (2) a well-led and deter,.&n.d uir attack, once 
launched, could not be stopped by American defenses, although serious 
losses could poFeihly be inflicted upon the eneray; (3) it was the duty 
of the Air Corps to provide a powerful striking force and the necessary 
strategic bases; and (4.) the land-based heavy bomber was declared superior 
for national security because of its flexibility of employment and strong 
offensive perf orir&nce . Further, to prevent the launching of an air attack 
against the United States, the Air Corps was to have on hand sufficient 
combat aircraft possessing adequate range and power to reach and successfully 
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destroy any actual or potentipl bfise held by an enemy before he could 
attack critical aress of the United States and her possessions* 
This memorandum in its entirety represented a composite view of the 
varied sir power concept* expressed in the past by Generals Mitchell, 
West over, Andrews, Arnold, Bobins and many other air-minded officers. 
It wes the culmination of the ruany yesrs of effort spent by bombardment 
proponents in trying to awaken the Wer Department to a clearer understanding 
of the extensive air defense problems and of the ever-growing need of 
a strong offensive air force built around the heavy bomber. 

In the ensuing months of 1939, although some controversial points 
arose in the bombardment expansion program, the attitude of the Was 
Department -underwent a favorable change. Individual opinion was submerged 
in the coordinated effort to build up sufficient aircraft strength, 
accelerate pilot and technical training, and expand the tactical and 
strategical doctrines of air force employment before the anticipated 
outbreak of a European war. This change of attitude was exemplified in 
August by the Secretary of War , s approval of the procurement within' nine 
months of forty-two heavy bombers of improved performance to meet the 
shortage of these aircraft in the GHQ Air Force tactical units. 
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Ghapter III 
WAR— THE END OF THE HEAVY BOMEfeft COHMWNKRSI 

As the Nazi mechanized legions rolled across Europe in late 1939, 
following ±gt tbw wake of the greet striking power of the Luftwaffe air 
fleets, Air Corps leaders were deeply concerned about the continued delay 
in carrying out plans for augmenting the offensive strength of the (HQ 
Air Force. Survey of critical military aviation conditions within the 
service and analysis of the employment of air components by the warring 
nations had further supported the stand that American air power must 
match and surpass in size and efficiency that of the belligerents or it 
would, fail in its primary mission to defend the continent and insular 
possessions on M-Dsy. 

The obvious lesson that we a being written in air warfare abroad 

intensified the imperative need for developing and producing larger and 

more powerful heavy bombers capable of immediate reinforcement of American 

frontier garrisons in Alaska, Hawaii and Panama in care of a national 
1 

emergency. Since basic Air Corps doctrines were predicated on the capacity 

of an air force to exert its power decisively and with great tactical and 

strategical mobility, lack of the necessary aircraft having the radius 

of ection to perform those missions, defeated the fundamental purpose for 
o 

its existence. 

In 1937, Maj* Gen. Frank K. Andrews, Conmanding the\ GHQ Air Force, 
had stated that the United States wcs in a predicament similar to that of 
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many European net ions— it had no air frontiers. He had deplored the 
complacent attitude toward nations! defense and the failure to properly 
develop and utilise .American air power to the end that *we shall at least 
be at all tines a little bit better than the other fellow," It had been 
Andrews* contention thet the potential resources of the nation were not 
a substitute for an actual air force* Aircraft which were on the drafting 
board and in stFtistical tables of resources and manpower could only be- 
cone air power in the future—too late for tomorrow *s employment « Such 
a condition confronted Air Corps leaders in late 1939 as they previewed 
the employment of sir poreer in modern warfare, 

Lt. Col, Carl Spaste, Chief of Plans Division, submitted to the 
Chief of Air Corps on the same day as Germany' g invasion of Poland a 
searching study of the employment of long range heavy bombardment, 
particularly in the potential Far Eastern Theater of War, He strongly 
advocated the immediate development of heavy bombers with superior tactical 
radius and high altitude performance to that of existing types to insure 
the success of any strategic offensive air operations which the Air Corps 
might be called upon to perform. 

Since early 1939, Air Corps tactical staffs and Materiel Division 
engineers, under pressure from KaJ. Gen. H. H. Arnold, Chief of Air Gorps, 
had been conducting design investigations and holding conferences with 
leading manufactures of large capacity airplanes in order to determine the 
military requirements, characteristics and performance of long range bombers 
in the 200,000 pound class. As a result, Arnold had been informed that 
it wes technicolly possible to develop and produce such a bomber capable 
of a range of 5333 miles with a normal bomb load of 2000 pounds and a 
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minimum high speed of 300 miles per hour. Shortly afterward, lie took 
definite action to get an experimental heavy bomber project under way 
by suggesting a plan of development ar-d procurement to the Assistant 
Secretary of War. It was indicated that the Air Corps Research and 
Development program for the fiscal year 1940 provided funds for design 
studies and engineering data for a four-engine pressure cabin airplane 
of military characteristics and performance superior to those of the 
B-17 and B-24. In an informal competition, preliminary data was to be 
solicited from manufacturers qualified and skilled in the production of 
large high performance military aircraft. Winning bidders would be awarded 
experimsntal contracts for wind tunnel models and mock-ups, stress and 
engineering analyses. Additional tests in the MOA laboratories would 
result in complete clarification of the design in accordance with the 
latest military characteristics* 

The proposed bomber would have a tactical operating radius of 2000 
miles (5^33 mile rcjjge} at economical cruising speeds averaging 200 miles 
per hour or more with a normal bomb load of 2000 pounds. A high speed 
of 450 miles per hour above 20,000 feet was' envisioned with full con- 
sideration given to effective bombing and efficient crew functioning. 
Allowances were to be made for interchangeability of bombs for fuel so 
thet a maximum bomb load of 8000 pound 3 could be carried for short range 
operations. Defensive armament was to consist of the gun Installations 
and fire control apparatus necessary to effectively protect the airplane 
while performing its mission. In view of the new structural design features 
necessary to produce such an airplane, the Air Corps took cognizance of 
the compromises that would arise as a result of technical limitations 

wssfttirree 
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■within the industry. Emphasis, therefore, was placd on simplicity of 

7 

general design consistent with nwxirram performance* 

the Assistant Secretary of Wcr approved the recommendations and 

authorized issuance of requests for manufacturing bids. In this connection, 

Request for "Data R-40B was distributed in January 194.Q. But ns preliminary 

designs and proposals began to flow into the Materiel Division, the 

observations and reports on the progress of the air wer in Europe, dispatched 

9 

by military attaches, brought about a number of revisions in the original 

Specifications by the Air Corps Tactical Staff, These included such 

features as leakproof fuel tanks, remotely controlled multiple gun turrets, 

heavier caliber guns and cannon, armor, and improvement in over- all performance ♦ 

As a result of the radical changes dictated by newer employment of 

combat aircrcft abroad, all bid proposals already submitted for the official 

opening of flfcrch 7 were rejected. Considerable difficulty was experienced 

by the Materiel Division in incorporating the revipions. The paucity of 

data and information available from the subcontracted manufacturers of 

fire control equipment, armor plating, leekprcof fuel tanks, and other 

important accessories, resulted in confusion of requirements because of 

insufficient time for these organizations to study the application of this 

H 

equipment to military aircraft. 

Upon resubmission of new bids on project R-40B in May, an Engineering 

Committee end Evaluation Board selected as the winning bidders Boeinp and 
12 

Lockheed. Lcter Consolidated was added as a third source of procurement 
in light of the high priority that had been assigned to this development 
by the Secretary of Wsr. 3 ^ The Boeing Aircraft Company, with its long 
experience in constructing the B-17 and B-15, was authorized in September 
194.0 to produce the ffirst very heavy bomber to incorporate pressure-cabin 

Rf*YT?<*mfc> 
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installations and other r&uical changes in design, and armament* It was 
later designated the And t?hile Lockheed Aircraft Corporation, 

rhich had intended to rfvairp the "Const e nation" (C-69) then under 
development into a bomber, was later forced to withdraw its "bid because 
of the heavy deKwad for its P»36s, Consolidated Aircraft Corporation 

15 

lias aicarded a contract for &n experimental model known as the ZB-32, 

Air Corps Ea^ansicn IrppTam and Femisphere Defense s Tflhile the 

aircraft manufacturers re re preparing bid propos&lc for Request for Pata 

R 40B, General Arnold tos studying future procurement plans for heavy 

bombers authorised in the Air Corps Expansion Frograia. The Assistant 

Secretary of liar had informally requested the opinion of General Arnold 

regarding the possibility of purchasing five hundred service type heavy 

borsbtrs for Fx* 1940 to the exclusion of other aircraft models. Arnold 

advised that two hundred and eighty-seven bombers should be procured in 

the 500 Program for that year, since he questioned if any number in 

excess of that anount would be approved by the Bureau of the Budget and 

Congress. Ebis decision was based on the estimated requirements for 

heavy bomber groups and lone range reconnaissance squadrons to be assigned 

16 

to the continental United States and insular possessions* 

In the Spring 1940, however, General Arnold advised Secretary Woodring 

that total numbers of airplanes w«re often a asisleadiEg criterion of 

the relative air power of the nation. Once again he emphasised the 

importance of the long ran^e heavy bomber in hemisphere defense, pointing 

out that Gcnaany's ability to perform long range bombardment missions 

•was approximately four times that of the Allies. Ee declared that if 

England had possessed mort long rcn*.e bor.be re she could have been more 

17 

effective in offensive T,fc.rfare* 

THIS PAGE Declassified IAW E0 12958 



This Page Declassified IAW E012958 



The new Commanding General of the GHQ Air Force, Gen. Delos 
C. Emmons, shared General Arnold' * view on long range heavy bombers, for 
in June he wrote at length to the Chief of Air Corps on this matter. He 
advised Arnold that the Air Corpr must avoid making the same mistake that 
the British had made by building up a sizable defensive air force consisting 
largely of interceptor fighters and light reconnaissance bombers, when 
there Ties a great need for long range heavy bombers to conduct strategic 
operations* He pointed out that the tremendous German forces engaged in 
northern France had Englenci on the flank of their lines of eomr.iunic«tion- 
railmays, waterways, and roadways jammed with troops and materiel moving 
to the front-«all extremely vulntrable to continuous air attack. Al- 
though these forces were ^ell -within range of British medium bombers, the 
K&F was unable to concentrate sufficient numbers of aircraft to effect 
disorganisation on any major scale. Snmons believed that never before 
had such an opportunity existed for England to apply air power for securing 
decisive results, and the lack of heavy bombers would undoubtedly prove 
costly* In view of this he strongly advocated acquiring v.ith a minimum 

of delay a strong force of long range bombers to defend America against 

18 

actual or threatened cir a !, tack. 

General George C. Marshall, Chief of Staff, also received a lengthy 
letter during the same month from Brig. Gen. J. E. Chaney of the Air 
Defense Command, regarding the imperative need for developing and producing 
large numbers of long range bombers. It was believed that a huge force 
of bombers, capable of carrying war and destruction to Berlin, would prove 
a constant threat to German aggression and provide counter air force 
operations against any atter.pt she might make to establish bases in or 
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near the Western Eeiaisphere, General Ghaney's suggestions were concurred 
in by General Andrews, Assistant Chief of Staff , the Viar flans Division, 
and General Arnold* The latter elaborated on some of Ghaney's remarks, 
emphasizing the importance of ran^e in borabtrdment aircraft and the pre- 
ponderance of this type of aircraft needed to assure successful defensive 
action in case of war. The Nasi occupation of Holland, Belgium, and France, 
and the inability of England to offer resistance because of lack of 
offensive aircraft, were cited as clear examples of the condition that 
might confront the United States. A stong air offensive had obviously 
become an essential prelude to successful strategic action, and this was 
possible only through the employment of long range bombers « 

The Chief of Staff was further advised that the Air Corps Research 
and Developiaent Program for Fiscal Year 1941 had been wo set up that a 

large portion of development effort Tfould be allocated toward procuring 

20 

long range bombers superior to all existing equipment* 

During the closing months of 1940, the Materiel Division, in conjunction 
■sith Boeing and Consolidated, concentrated on the initial experimental 
development of long range bombardment airplanes equipped irith pressure 
eaoins and strong fire power* They -were -fcorking against time, sin;e the 
critical uar conditions abroad hatf pointed to the urg&nt need for mobilizing 
& huge air for^e primarily composed of heavy bomber types. The Battle 
of Britain had started in August and ?<-as increasing in tenpo as the Germans 
launched sustained bse.cs day boiabing attacks against military and non-Bilitary 
objectives. In early October, after heavy attrition, the Luftwaffe had 
shifted to night area bombing -which continued until the end of the month, 
at which tic© the Eat tie of Britain ended in a stslecate. The significant 
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lessons learned by Air Corps strategists and tacticians from the blunders 
made "by the Luftvs&i'fe in its aerial assault upon England were being 
assiduously applied to the development of American heavy bombardment air- 
croft in preparation for the cay when mar mould embroil the nation. 

Increased C oordinat ion — * A11- out Bomber Production s In 6 January 1941* 
General Emmons, Commander of the GEQ Air Force, in an inspection of the 
mock-up of the Consolidated KB-32> was oritical of some of its features , 
"but advised tie Chief of Air Corps that the long range pressure cabin 
bomber "would be of gr«at value in overriding storms and in bombing such 
large and well-protecttd t&rgcts as Berlin. He did not favor, despite 
the need, the production of this type of bomber until problems such as 
fire control, defrosting, arsor , leakprcof fuel tanks, and other important 
equipment had been solved to insure successful high altitude precision 
bombing* 

Shortly after this inspection the GHQ Air Force complained tfeat it 

had not been properly consulted on the design of bombardment airplanes 

with -ffihich it was to be equipped and v.&s not afforded an opportunity to 

coordinate on the specifications finally evolved. Although officers of 

the organization served on i&ock-Up Boards, their duties had been to make 

detailed recommendations for the improvement of a bomber ishich bad already 

been partially designed and vhich conceivably might have unsatisfactory 

features that could not be corrected at that sta^e. Proceedings of the 

Hock-Up Board had not been transadtted to the Commanding General of the 

GHQ Air Force for concurrence, and there- forf it was impossible to determine 

■whether important ch&nges had been incorporated. It was recommended that 

in the future that this matter be coordinated with his headquarters be- 

21 



fore final action ivas taken* 

RESTftrCn?t) 
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General Arnold later replied to General Bunions' letter and presented 
the following comments regarding Emmons* criticism of established procedures 
for the development of experimental borab&rd merit aircraft! Emmons 1 inspection 
of the mock-up had preceded by one cay the scheduled meeting of the 

Kock-Up Board; the proposed changes he (Erasons) had recommended had been 
discussed and considered during the subsequent sessions and necessary 
corrections were made. Further, since the conception of the project in 
1939, and while the Air Corps and aircraft industry had long been working 
on a substratosphere airplane development, grs&t impetus had been given 
to the bomber project at a result of Joint Air Corps and Anti-aircraft 
Artillery exe-reises at Fort Bra^g, Horth Carolina, late in 193S. At that 
time, the application of esrpr rdbnental pressure cabin installations to 
bombers to perrcit extreme high altitude operation and avoidance of anti- 
aircraft fire, was deemed imp rative. The GLQ Air Force I had made specific 
recommendations to that effect upon termination of the exercises* In 
the 5E-32 and XB-29 projects, the pressure cabin fealure, together with 
remotely controlled multiple gun turrets, had been stressed throughout 
and the onAssion of the former in particular would represent a distinctly 
backward step in the development then in progress, especially in light 
of combat operations abroad ♦ 

Subsequent to the initiation of the substratosphere project, the E-4CB 
data had been presented in detail to all members of the Emmons Boar j fl at 
a jaeeting at Wright Field in May 194-0. At that time, the Secretary of 
War had authorised a high priority for the project and recommendations 
had been made by the boe.rd to eaqpedi&te to the fullest possible degree. 

Arnold emphasised that the British were rapidly pushing pressure cabin 
development, endt&vorinf to pressurise for 40*000 to 45*000 foot operations. 
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They were intensely intei-fted in seeinr the XB-32 project consummated 
since their own extremely high altitude equipment was usable only for 
short periods of time, due to unreliability of standard oxygen equipment. 

In connection with coordination between the K&ttriel Division and 
the GEQ Air Force regarding bomber specifications, General Arnold indi- 
cated that representation and cooperation did exist throughout the 
formulation and preparation of the general military characteristics for 
combat aircraft. It was during this stare that decisions were reached 
as to perforisance, armament, radio, and miscellaneous equipment requirements . 
I'fce mock-up inspection, at i&hich the Air Force was represented, served 
to furnish as nearly as possible a rough picture of what the finished 
product nould be. That time period between the formulation of plans, 
approval of the Materiel Division, ano the mock-up stage, represented 
an essential period for thi preparation of specification requirements, 
circular proposal data, method of evaluation procedure, preliminary design 
and engineering studies, innumerable conferences vith industry representatives, 
contract negotiations, together with discussions of the inevitable and 
necessary compromises in arriving at the optimum obtainable. Throughout 
this transitional phase, changes v^re constantly oceuring, based on 
engineering studies as they progress, at lessens learned from combat 
operations abroad, development of ncsw materials, ncit and improved engines 
and propellers, and so on. To effect complete coordination during that 
period would require constant interchange of correspondence isith reference 
to designers 1 handbooks, manuals, detailed drawings, and dfcsr engineering 
data not always rtadily available in quantity or suitable form for dis- 
tribution. Arnold believed that an attenopt to coordinate all activities 
itith the GEQ Air Force during the deve2cpr*nial stages mould add one more 
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link to the seemingly unending chain of delays incident to evolution from 

drawing board to the flying line. Finally, to circumvent this barrier, 

it had be cone general practice for members of luateriel Division staff to 

frequently visit Headquarters of the GKQ Air Force to discuss essential 

elements of boiiber specifications and to effect coordination on all basic 

22 

items pertaining to combat airplanes. 

livhile this fundamental problem of internal coordination was being 

ironed out, or at least explained, several important matters arose within 

the Air Corps Staff regarding the role of the he&vy bomber in the event 

of war. Brig. Gen. Carl Spaata, Ghief of Flans Division, advised Llaj. 

Gen. George H. Brett, Assistant Chief of Staff, that as soon as air 

isarfare be cane serious the demand was always for heavy , bombers » The 

British had foxmd theuselved committed to a pro^r.->*3 .ii^ii provided short 

range aircraft in relatively lar^c quantities, -whereas, their situation 

actually demanded long range airplanes. Sp&ut* felt that the situation 

of the United States wben fighting alongside of Britain would be similar , 

and when fighting in defsnsa of the western Eendsphera, it would be 

considerably worje because of the much great .r distances to be covered* 

it was therefore evident that evsry effort should be made to expand as 

rapidly as possible the n&tie v l s capacity for tie production of f our- 
23 

engine borabers. 

The increased production of those bombers xti»s also a matter of great 
concern to the President of the United States. In Iway he advised the Hon. 
ttilliam 3. Knuds^n, Director General of the Oil, that he knew of "no 
single iter, of our defense today that is more important than a larger 
four-engine cap- A iity".^ On the same clay, he directed Secretary of War 

Henry L. Stinaon to arrange i*or the eiqpansion of heavy bomber production 

sssmi.^^sssss^ii - 
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to 500 per month, pointing out that command of the air '07 the democracies 
must and could be achieved am! that every effort mast be expended to 
hasten the process In each ease, the import:ince of promptly obtaining 
preferential priorities for materials and components going into the heavy 
bonber program *fas strongly stressed. Several days later, the Assistant 
Secretary of ¥ar (Air) advised tho Chief of Air Corps that in stepping-up 
heavy bombor production "the job is now up to us." This matter vas of 
such urgency, with respect to both the preparation of the country for the 
unknown future and the fullest Erasure of aid to Britain, that it should 
be given the "right of way and made the first concern of everyone in the 
Air Corps .' ,2 ^ 

For many years, Gen xal Arnold, along with Andrews, Robins, Emmons, 
Spaatz, had aiaed a-- iHs goal— full acceptance of the four-engine bomber 
as the basic -weapon of air pcur and the removal of all restrictive bans 
on its production. Acknowlodpemant by the Chir f ^ocutive and the War 
Department that this aircraft was vital in order that "democratic 
superiority, in the air bo Ea3e absolute" spurred kin to further action, 
resulting in the preparation of preliminary zsilil&r., ehara rteristi-js for 
design studies of a longer ran^e, higher altitude heavy bomVr than the 
XB-29 and XB-32 lsbicb were at that tira© in the fioal sta.ts of experimental 
development. The proposed new substratosphere borab-.r was to have four 
or more engines, a desij-ed high sp^ed of 450 miles per hour at 25,000 
feet, a maximum ran^e of 12,000 miles, a service ceiling of 45,000 feet, 
Ejad v,a3 to be capable of carrying a crew of sixteen. The minimum performance 
required approximated the maximum guaranteed performance of the abovementioned 
models. The design to be studied ^as to provide for a 10,000 pound bomb 
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load to be carried 10,000 miles. Intyrel anj-eability of at least 80 per 

cent of tie f«el required for a 22,000 mile range was to be provided. 

Defensive armament would Include remotely controlled gun installations 

nith 20 or 37 mm. canmaas, armor plating for principal cr-in members, 

28 

and leak proof fuel tanks* Subsequently, this design study culminated 

in the experimental development of the Northrup (XB-35) four-ongine 

(tailless) flying wing bomber and the Consolidated (XB-3&) six-engine 

29 

model of conventional structure. 

Earlier in June 1941 the Chief of Air Corps, Ma J. Gen. George B. 

Brett, had informed the Assistant Chief of Staff, War Plans Division, 

that the figures on air for;e requirements, in spite of General Arnold' d 

(new Chief of Army Air Forces) emphasis on heavy bombardment, and in 

spite of Great 3ritain*s pl<^a to the United States for more heavy bombers 

after having admitted that she had erred in not placing sufficient stress 

upon that type, -were not in the ratio desired. Practically no increase 

in bombers had been planned trhioh was contrary to the desires of the 

Ghief of the Army Air Forces and the Ghipf of Air Corps. Brett pointed 

out that the Germans had reversed the ratio of bombardment and pursuit 

compared ifith the War Plans Division ultimate objective of 35 per cent 

30 

of air strength composed of the former aircraft. General Arnold 
echoed these sentiments ishen, in July, he advised the Assistant Chief of 
Staff, War Elans Division, that the GHQ Air Force was "at zero strength 
as far as any ir&jor tsar is concerned. '* Hot one of the available combat 
bombers had adequate fire power, few of them had turrets of any kind, 
and very few had leak-proof tanks or armor. If K-Day had occurred at 
that time, only two partially equipped Heavy Bombardment Groups could 
have been mustered for immediate reinforcement of Alaska, Hawaii and 
Panama. The Army Air Forces could not en^^-in,ang~aiajor jwar^in 
September 19a. ' ' K^fHfH^I > 
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Projected Role of Bomber in Air 'narfsre t In August 1941» Brig, Gen. 
Carl Spaatz, Chief of the Air Staff, directed that the Air War Plans Division, 
prepare a careful study covering the relatively distant future and the im- 
mediate future development of large , quantity-production, bombers. The 
following points were to be considered: the Air Forces military mission; 
radius of action of exi&ting bomber types; reinforcement of the Philippines} 
strategic requirement for the defense of the tfe stern Hemisphere and insular 
possessions} tactical and strategical employment of the Air Forces in 
probable theaters including targets i&hich must be attacked; joint action 
with the Navy in any operational matter; available air bases; the size 
of airplane as Bay be limited by industrial restrictions and economic 
considerations versus the sine needed for operational requirements and 
military missions; the size of creg.s with their duties analysed, based on 
experiences in air warfare abroad and viewed from the training angle; and 
the probable combat performance and defensive armament required ♦ Upon 
completion of this study, a thorough comparison was to be made with long 
range bombers under develofment and a decision made as to the earliest 

production date and the changes in plans necessary for achieving maximum 

32 

production with the minimum of man iiours and expense* 

The following month, the Chief of the Experimental Engineering Section, 
foateriel Division, informed the Division Chief that everything possible 
was being done to expedite completion of studies in connection with the 
long range bombardment project and that negotiations were proceeding with 
the Northrup Aircraft Company for the construction of one model of the 



flying wing bomber as authorised in the conference held between General 

33 

■al Echols on 9 September. 

l tEHTRICTED 



33 

Arnold and General Echols on 9 September. negotiations v-ere also underway 
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with Boeing, Douglas and Consolidated, preliminary to a contract for 
engineering studies of a design capable of meeting the above range-bomb 
load requirements. Actual dates of the completion of experimental types 
could not be predicted, bat it ?,as estimated at two and a half years. 
Limited production could possibly be initiated in from 1Z to 18 Eonths 
after construction of experimental models.^ 

in a general revision of the Air War plan, General Spaatz pointed out* 
to the Assistant Chief of Staff, iar Flsns Division, in October that the 
Army must lose no opportunity to insist upon exercising its right to con- 
duct air operations i.-ithin the tactical operating radius of its aircraft, 
and that the Air Forces did and could operate in lien of naval forces. 
The purpose of this change itas to counter the recurring Kavy argument to 
substitute four-engine land bombardment airplanes for their patrol boats 
which, if agreed to, would cut into the organisation of the heavy bomber 
groups of the Combat Coiamand.^'* At that time, there uere only 83 heavy 
bombers (B-17's) in the continental United States and 31 at insular 
stations. 47 of the total in the United States vtore suitable for the 
formation of one croup and one Squadron (40 had leakproof tanks and «rmor 
and 5 had turrets). At Pacific and Garribean Stations, the 31 B-17's 

36 

were all equipped T.ith leakproof tanks and armor but none had turrets. 

Secretary of War Stimson, several days later, presented to the 
President his view ia brief of the strategic employment of heavy bombers. 
Ee indicated that the. new bombers coming off the assembly line should 
constitute a great pool of American power applicable with speed and mobility 

to the respective points f.hcre, in the interest of national defense, it 
■was important that such pimer be applied. The melancholy list of casualties 

that had lately occurred to American bombers in the hands of the British 
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planes in the hands of hastily trained errvs* 

Since the panorama of the theaters of action for the Nation 1 s defense 
were constantly and rapidly shifting, the number of heavy boirbers located 



The ability to concentrate rreat massed air strength at a given pls-e at 

a given time Tia& one of the essential elements in effective use of air 

pcrrer. Sthason pointed out that Germany, in her vse of air poaer had 

show suprece skill alonf that line. The fate of the European *ar conceivably 

might hang upon the length of time within which America could amass an 

overpowering force of heavy bombers in a given theater* 

He «roph&si3ed that the constant Japanese threat in the Facific 
exemplified the importance of his previous etttenenbs . A strategic 
opportunity of utmost importance hat? arisen in the southwestern facific 
and the Air Forces v:ere ruahing heavy bombers and other equipment to 
th* Philippines ^rom a west coast base t.hich did not have sufficient 
aircraft to mtut the immediate minitauH require isents distribution in its 
own area, Ara^ri^an deferments to the British in 194Q had resulted in 
shorties in the rearming of the Air Forces, since from nowhere else 
could the needed planes, ctwbs* equipment and training be supplied. 

Stinson further believed that the northtrn Atlantic vvas the main 
theater of the v*ar. America v&s alxtady in actual naval combat with 
the Germans. The heavy bonbere- that lueae proposed to reinforce Newfoundland 
were to serve as a rcs.rve component of a "team" of such airplanes 
spanning the Ocean from North America to Europe, the advance unit of which was 
to be in Iceland. But deferments to Grtet Britain had delayed establish- 
ment of the necessary bases, and at that tiae there v;eie only six heavy 



at strategic points must he liable to swift reinforcement and/or change* 
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bombers in IfeYifaundl&nd una none in Iceland. Finally he stressed the 
gre^t importance of devoting pri&i*ry attention to the prompt development 
of the Amer lean Air Forces. He deemed it unv.dse therefore to divert 
further production to Britain until at least minimum defense rt quire»ents 
isere fully completed, since safety of that principal "b&Liion* in the 
Hortheast could not be secured by a comparatively insignificant trickle 

37 

of hes.vy bombers, unequipped, unmanned, and unorganised for battle operations* 

Thus, on the eve of Fearl Harbor, primarily bemuse of the diversion 
of aircraft to aid Great Britain against the advancing might of the Nazi 
Tfar machine, America ts, as General Arnold had earlier pointed out "at 
aero strength" to enyt' e in a global tsar. 

Ccmib&t Bombs rdr,e nt fethods- - *w rican and British* After the Japanese 
attack on Deceriber 7, the leaders of the Army Air forces were faced "with 
a two-fold task: to build up a powerful striking force of heavy bombers 
and deliver them to potential theaters all ov, r the world while still 
supply ±ng the urgent aircraft needs of the Allied Nations. No otht-r 
Ariiy in military history b.t.6 been called upon to perform such a gigantic 
undertaking. The shortage of shipping, the constant submarine menane, 
the lone distances involved over water and land, and the urgency for 
reinforcement &n3 materiel ms<-'e it essential to establish as quickly as 
possible a huge network of clonal routes. 

When the Japanese attacked, the Air Forces had only 61 heavy bombers 
at various bases outside the United States, and these were thinly apportioned 
to strategic areas in the Atlantic and Pacific. The few B-17*s that 
escaped destruction on the ground at Eacifie bases, proved their inherent 

rugcedness against concentrated air attack, despite inadequate defensive 
fire pover, lack of leakproof tenks , armor, and fully trained cre^ss. In 
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the ensuing months of 1942, tHerefore, every effort was directed toward 
the fa1.fi la m ent) of the Air Forces Victory Program-- designated as A-TOD-l— 
which included concentration on the development of the 10,000 mile sub- 
stratosphere "bomber. 

For many ye?rs, Air Corps leaders had believed in ri balanced bombardment 
program. Bombing doctrines and methods of employment had been directed 
toward one ultimate goal-- successful performance of the Air Force mission 
on SW)ay» Along with the physical development of the high altitude, long- 
range bomee>, methods of bombardment were being constantly improved. Before 
the war, horizontal precision bombing had become the accepted doctrine of 
the GHQ Air Force, and subsequent events in the European and Far Eastern 
theaters of war demonstrated it3 soundness. 

Broadly speaking, targets for air attack were either fixed or moving. 
In the thirties, GHQ Air Force bombardment units bad practiced extensively 
against fixed ta^ets, but practice against the most difficult of targets, 
highly maneuverable naval vessels, had necessarily been limited. The 
Commanding General of the Army Air Forces, Lt. Gen. H. H. Arnold, however, 
had believed that if bot&ing operations against moving objectives were 
limited to dive bomber types of airplones, the effectiveness of the Air 
Force would be restricted. 

The British hsd strongly challenged American bombing methods and the 
capability of American bombing sircraft to meet effectively the requirements 
of actual combat operation, in which success could be judged only in the 
li$xt of tangible results. To ensure the gre:test success possible, the 
Army Air Forces adopted every coneeivable meem of improving both its bombard- 
ment aircraft end the accuracy of its bombing methods. In a memorandum on 
this subject to the Air and Field Staffs, General Arnold urgei initiative 
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and energy, resourcefulness and determination, in the execution of 
eomibpt missions M in order that we may produce results of maximum 
•ffectlveness rad mental flexibility and courage at all times so that 
the breaks of battle will be of our making an3 to our advent age 3^ 

The first official assault of the United States VIII Bomber Command 
against occupied Europe was lounched on 17 August 1942> when 12 B-17 f s 
attacked targets at Rouen, Prance, from an rltitude of 22,500 feet. It 
was a critics! test for the American bombers", not because of the size of 
the effort, but because the future of high level deylifht precision 
bombing wsf at stake. Pressure for ection in the European theater hsd 
been steadily mounting, both in America and Britain, but there were many 
skeptics who predicted dismal results from this mission. It wa^ however, 
deemed a suecess* AH bombs hod been dropped on or ne.T the target; there 
were no casualties ; good escort cover w<5S provided by MF Spitfires; there 
ires slight damage to one Fortress from flak; and a few encounters were 
made with enemy fighters ♦ 

In view of the fset that the British Bomber Command had developed its 
hesvy bombers for night missions ard that American aircraft 7ere developed 
for d&ylisht operations, joint operational plans were laid that would permit 
round-the-clock bombing of enemy tercets. In the British Laneasters, 
Helifoxes, end Stirling, speed and armament were limited in favor of long 
range pnd heavy bomb loads. These airplanes were especially effective for 
night attack on industrial areas where a high degree of precision bombing 
w,^s not vitally necessary. On the other hand, the B-17*s and B-24's were 
fast, heavily armed end armored, high altitude airplanes in which li m ited 
bomb load ims compensated for by the perfection of their precision bomb 
sights, permitting small specific targets to be singled out for destruction 
in deylight attacks. 'GuS-Ww* 

THIS PAGE Declassified IAW E012958 



This Page Declassified IAW E012958 



The tactical advances of a co^btaecf'fe^cilier offensive were obvious. 
Enemy defenses had to be alerted continuously ceasing confusion i& their 
industrial work schedules, and since the Luftwaffe was set up in independent 
commands, this would result in hesvy drains on fighter strength on the active 
fronts. From the standpoint of the .Allied effort, the use of the two bomber 
f»rce3 by day and by ni?ht would simplify the traffic problems over bases srri 
the checking system in the costel arcss over which the bombers would pass 
on their missions. Area and precision bombing operations also facilitated 
3oint planning since the British could select o specific city as a target but 
pvoid selected objectives whereas the Americans could concentrate on the 
destruction of an important plant in the same city. On this basis, then, 
the two commands could work harmoniously and effectively. 

In August 1942, after the highly successful R£F bombing of the Hensolt 
works at Paxi<j, General Arnold wf>s advised by Air Marshall Arthur T. Harris, 
RAF Bomber Commander, that no matter what happened in the interim, orifaere 
it happened, the wer would become a straipfct b±v war between the Allies and 
Germany. He believed tbst Britain and America possessed adequate sir power 
to knock Germany out of the w<?r in a matter of months but declared that 
continued diversion of bomber strer»*»th prevented full concentration of the 
power needed to rcconplish that task. Harris was convinced that the United 
States and Greet Britain rpn g major risk of encountering the very defept 
which they were cepsble of inflicting upon the enesy because of the ^opposition 
of vested interests and the mentally blind 4" General Arnold wes requested 
to keep the patent fact to the fore that everything the "Sailors and Soldiers" 
so violently asserted throughout the past 25 years about air power had wroved 

in the "bitter test of wgr 11 not only to be wrong but to be almost diaiaetrieslly 
opposed to that which had in fact occurred . Ererytb&og which the airman had 
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equally loudly asserted had proved not only to be right but in most cases 
had been underestimated. Harris reiterated that the enemy could soon 
be defeated by air power *if we ere not first defeated by our friends.* 40 

Shortly afterward, E.ord Hugh Trenehard, founder of the RAP in World 
War I, in commenting on the existing Anglo-American war policy, strongly 
emphasized the fact that if a rieht decision regarding the employment of 
air power was made immediately and tenaciously adhered %o it was easily 
possible to incre?r4 the scale of heevy bombing att-cks against Germany 
to approximately ten times the current operations. He indicpted that the 
British air war policy was half-hearted and feeble and thr,t the RAF Bomber 
Command was the "Cinderella" of the armed forces. 

Lord Treachard further pointed out that the policy of victory by land 
forces entailed stupendous drains on moteriel and on manpower. Air, the 
new dimension, the new pover in military science, had given the Allies a 
great alternative. If the decision was made to use it with determination 
and concentration millions of lives vould be saved and the war shortened 
by months— perhaps by years 

These strong British views, of course, coincided with oft-expressed 
beliefs of Air Corps leaders that the heavy bomber was the basic weapon 
of air power. Massed employment of these airplanes could deliver devastating 
blows to enemy industrial centers and strangle the flow of war materiel 
to his fighting fronts. The bone of contention, however, between America 
and British airmen concerned the method of employing the heavy bomber. 
The British favored night area bombing and the Americans favored day 
precision bombing. Each was adamant about their chosen policy. 

General Arnold, in comparing the bombing capabilities of the Army 
Air forces end the RAF, pointed out to the Chief of Staff that, based on 

Tio 1 iiiLl ,...„„ ... 
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a study prepared by General Sparts, daylight precision bombing, as 
plenned vnd executed "by the Eipbth Air Force wss conservatively eetintsted 
as having twice the effectiveness of the brosd, area-target night bombing 
of the RAF Bomber Comrnad. He pave tentative figures of the bomb tonnages 
of both air forcer which showed thst by September 1?42 the Eighth Air 
Force would drop 1740 tons comprred with 60C9 tons by the British. But, 
by February 1943, the Eighth. Air Force tonnage would be increased to 
approximately 12,04& tons an&inst 9805 tons of the RAF Bomber Command . In 
view of that possibility, General /mold was convinced that with increased 
effectiveness of precision bombing the Eighth Air Force in conjunction 
with the BJ 1 ' would strike hecvy dsy and night blows against Germany 1 e 
wsr industrial centers. He believed thst every effort should be made to 
adhere closely to tbe original plans for the Eighth Air Force and permit 
only the most vitcl diversions of air strsngth to other theaters. 

General Harshell was further informed that General Spaetz was studying 
the effect of bombing Germsn fighter sircreft factories of which there 
were ten within 550 miler of the United Kingdom. Preliminary studies had 
indicated thnt their production could be reduced by one half (1080 air- 

42 

plsnes) over a four montT: period by 600 hesvy bomber sircrrft missions. 
The vitel p?rfc thet hervy bombardment wsn to ulty in winning the war was 
reiterated by General /jnoUd in December 1942 in ft memorandum to the Air 
Staff . He believed that the must concentrste ul3 the bombers possible 
in the European Theater for mess action afteinst Germany. Sustained heavy 
bombing on an increasing scele wo Id eventually break Nazi morale and 
thus assure, in the final showdown, oommrctively eesy invasion of the 
continent by Allied rround forces. s In my opinion after we lick Germany 
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it will not be much of a job to lick Japan, Russia will help us by giving 
us operating bases in Siberia end we will be eble to move up through the 
islends. 1 *^ 

In the succeeding months of 194-3* the Array Mr Forces continued to 
build up its tdr strength in the various theaters. Emphasis wac placed 
on her.vy bomber procurement so that long range operations could be in- 
tensified against eneny tarpets ns a prelude to invasion by naval and land 
forces* 

Dtylight precision attacks launched against Axis objectives in 
European and Pacific theaters, although on a smell scale in 194-2, were 
gradually increasing in magnitude and effectiveness. The coordinated 
round-the-clock bomber offensive conducted by the British Bomber Command 
and the Eighth Air Force erainst " Fertunff Europe 11 wes conclusively ne- 
Eonstrating the powerful striking power and de struct ivene ss of the heavy 
bomber. American Fortresses pnd Liberators, in particular, were justifying 
the faith of the leaders in daylight precision bombing. Ever deepening 
penetration of the German antiaircraft and fighter defenses was being 
achieved and devastating blows were being delivered to vital objectives. 
The strong Luftwaffi reaction to these missions furnished definite proof 
that the heavy bomber, despite its deficiencies, was the prime wesson for 
cracking the industrial pov.er of the Axi»* 
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Chapter IV 

WSmSEL DIVISION BEVELCFiiEHF OF THE BOUEBR TYPES 

"lien the Mf teriel Division was organised in 1926, It had one 
main objective— to develop superior combat aircraft for the Arny Air 
Corps. Its predecessor, the Engineering Division of the Air Service, 
had p like objective, but in the errly twenties the many unfamiliar 
technical problems thefc arose necessitated intensive research and 
experiment at ion * 

The desif»n and development of heavy bombardment aircraft hsd pre- 
sented a most difficult project for the Engineering Division. With only 
limited technical detc available on the bomber from the l»te wsr, decisions 
hsd to be ras.de as to whether future service models should be of large 
capacity *icd slow speed or of small crp?,eity and high speed. To study 
this matter, it wr? necessary to provide more <?ecurpte methods of stress 
analysis and calculation of £Li#rt performance; to improve air-cooled and 
liquid-cooled engines for increased horpepcrer; to develop better fuels 
end lubricants j to deterreine maximum prmaiMinb and bomb load; to seek more 

satisfsctory substitute m^terlfls for generel construct ion j and to 

1 

eliminate propeller vibrction in rndial engines. 

The accomplish mont of these beeic etgineering objectives required 
adequate funds. The Uer Dopertment, however, in accord with the national 
economic trend, provided only a limited budpet for rircr^ft research 
and experimentation. In addition, the development of large and expensive 
service airplanes for offensive operations viae generally disapproved 

REST li FfTf^^wf*-^ 
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because of the traditional military policy of defense and non-a gexes e ion .* 
In an a&tempt to st*y within theee budget limitations, the Engineering 
Division utilised the services of the National Advisory- Committee for 
Aeronautics' and encouraged independent r«£e«rch and experimental lab- 
or ct or ies in the sirorrft industry. Also, under the guidance of the 
Engineering Division, engine end instrument manufacturers, and 
organizations supplying fuels and lubrie&nts, initiated supplementary 
programs 30 thac military aircraft development, so far as practicable, 
would be well-balanced . While this theoretical research in bombardment 
aircraft construction ws<3 considered of prime importance, it was the 
general opinion of the Division engineer" tsbtrfc <*ctus.l conr+ ruction of 
fiqpr-vimmtcl models for extensive ■oerforaenc© testing was hi^ilj essential 

to frcllitrte the heovy bomber project if the production of mediocre 

3 

service models y.ts to be ovoided, 

ISS&K 9ype$ 3-'he first American Army bomber, a twin-engine 

biplane design of the Glenn L. ftertin Company, w^f pueoer afully flown 

in August 1918.** Subsequent performance tests conducted at McOook 

Field in Dayton, Ohio, proved this bomber—lster designated model MB- 2 to 

have soceptable milibnry characteristics and it vrs procured a3 a 

standard service type. The wing span of the Jfertin was 71 feet, its 

5 

length 44 feet, *nd its over-rll height 14 feet. At sea level, it 
had a M«h -roeed of 98 miles per hour, equipped with two of the latest 
liberty 12 cylinder engines of 400 horsepower. Tith a gross rei^it of 

* See Chapter I above. 

*+• See Appendix E for specification Ihart for bombers discussed in this 
and the following chapter. 

RESTKft*n ; ;D - -~ m ^ m 
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12,075 pounds, including a 1500 pound bomb load, the MB-2 was capable 

6 

of en altitude of 7700 feet. Armament consisted of three flexible 

Lewis machine guns, one mounted in the front cockpit, one in the rear, 

7 

and another in e tunnel arrangement under the fuselage. 

For its time, this prototype of American heavy bombers possessed 

many flight characteristics superior to existing Allied bombers, such 

ns the It alien Cnproni and the British Handley-Fage , and it was recommended 

by the Division of Military Aeronautics that the Martin replace these 

8 

models in future production for the Air Service. A modified model of 

the MB-2 participated in the epochal bomber versus battleship contest 

held off of Hampton Roads in June-July 1921, conducted under the supervi- 

tion of Brig. Gen, William Mitchell, Assistant Chief of Air Service, 

9 

in charge of Training and Operrtions. 

A new trend in bomber design, designated the DB-1, was offered by 
the Gallsudet Aircraft Corporation in 1921. Built of steel and duralinrin 
around the engine developed by the Engineering Division, it had 
a novel internally-braced monoplane wing, when later performance tested 
at McCook Field, however, this model was found to have faulty flight 
characteristics caused by poor over-all construction end a heavy engine ."^ 

Another departure from conventional bomber construction in the same 
year was represented by the r&cmt , multi-enpine Efrling NBL-1, a special 
design of the Ln^ineering Division. It was the largest American airplane 
of its time, hsvinft e tri-pl&ne wing with a span of 120 feet, on over-all 
length of 65 feet, End a heif&t of 27 feet. Six Liberty 12 cylinder 
engines of 420 horsepower (four trrctor end two pusher) g&ve it a high- 
speed of 93 miles per hour with a service ceilinp of 10,000 feet, and 
at an approximate gross weight of 41,000 pounds it cerried a normal 
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bomb load of 5000 pounds. Although, this mammoth, bomber established 
a number of endurance records, it was considered impractical as 0 

11 

standard service model because of slow speed and extensive maintenance. 

With the exception of the Curtiss NBS-4 ^Condor", produced in 1924-25, 
progress in bomber development le,?ged during the next few ye^rs. The 
Conder was a cleanly designed twin-engine biplane with a wing structure 
composed of three main sections; the outer sections, ■which were two-bay, 
could be folded back psralled to the fuselage for storage. The fuselage 
was of steel tubing, braced with wire, and streamlined nacelles housed 
two Liberty 12 cylinder engines of 420 horsepower. The flight performance 
of the HBS-4 was considered above the average r for a conventional type 
since it hed a hi#t speed of 103.5 miles per hour end service ceiling 
of 13,400 feet. Normally, its bomb load was 2000 pounds, but this could 
ta increased to maximum of 3600 pounds. 

In 1924 Maj. Gen. feson V. Patrick, Chief of *lr Service, indicated 

his dissatisf t ction with the slow progress being made in bomber design 

and development, snd directed the Engineering Division to accumulate all 

data on the heavy bomber and to prepare it in the form of a circular 

12 

design proposal for distribution to the aircraft industry. The Division 

was also requested to edvise of the proposed expenditures and of ony 

methods devised to transfer funds from other projects to conduct the 

13 

necessary experimental development. 

The Division had been studying the advent ages and disadvantages of 
single and multi-engine heavy bombers far some tine , and in early 1926 
the Chief of the Division submitted his recommendation to the Chief of 
Air Service . He did not favor the construction of four-engine models 
for service use for the following reesonss hif#i production costs; 
difficult operation to pxeat fire; complication of engine controls 
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and lack of maneuver ability j increased maintenance problems; mammoth 

structure approaching the Burling KBL-1; educed cruising range with 

heavier bomb loa^j end higher fuel consumption ss a resnlt of additional 

engines. It w^s conceded, however, that Euch a boicber would have an 

excellent rate of climb and better performance with partial engine failure 

than the latest tr/iE- engine types ifhicb, efc thst time, could not maintain 

14 

altitude on cne engine. 

Although this prevailing attitude did not constitute official 
dieapprovel of the four-e»gine bomber as an experimental project, general 
opposition in the ?far Department toward large, expensive airplanes mainly 
retarded its development in the twenties. Ecsinecrinfj efforts, consequently, 
were concentrated upon improving the militrry charrcteristics of existing 
twin-engine service models, although research continued for designs 
of s, mult i-acto ted, all- met el, thick-wing monoplane with roomier fuselage. 

Brig. Gen, Willie m Mitchell, long an advocate of the heavy bomber 
for national defense, in his capacity of Assistant Chief of Air Service, 
had often urned the experimental construction of airplanes of this type, with 
increased high altitude speed, improved fire power, and longer rcn»e. He 
advised his Chief, after reviewing an Engineering Division report on 
proposed heavy bomber development, that it was "very important that we 
start this as soon of practicable . 

An airplrne most nesrly incorporating the foregoing features was 
subiaitted in a he-svy bomber design competition in April 1925, The 
Kirl&pm 4ir Products Corporation, one of ten bidders, offered plens for 
s twin-enrine nonoplrne offering m&ny r^iccl departures in structural 
arrmgeraent and preatly improved t»rn>iiiaent installations. A deep furels^e 
was proposed with interior quarters for thf pilot and crew, an internal 
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bomb bey, snd arrangement? for two remotely controlled flexible machine 

guns in the leading edge of the wing. If. elso provided for cn uptsr 

rear gunner cojrpr.rt merit and e possible nore turret. The tapered thick 

wing had a span of 100 feet which, at that time, its an exceptional 

engineering decign, and the power pi cut. wcc to consist of two geered 

500 horse power engines. Ferforrr:jice characteristics, however, were 

not specified. Although the officers judging the designs f evoked the 

imnedicte development of this "ideal bombardment" airplcue for experimental 

testing, it was estimated that at lesst two years would be required 

before the model could be placed in production. 

Meantime, it tos necescory to replace the obsolete t/Ifrtin NBS-2 

end the obsolescent Curt iff EES-4 vith a stop-gap biplane boisber. The 

single-engine design submitted by the Buff-Dalend Corapeny, lfter designated 

the XHE-1 "Cyclops", wee selected for this purpose, despite the fact that 

the trend was awey from this type of sirplcne and towsrrd long-range 
16 

heavy bombardment. Wen delivered in 1926, the ZHB-1 wj*- the largest 

eingle-engire biplcjse bomber of rOJ-inetal airfrsme construction (fabric covered) 

yet produced. It bed a gross weight of 16,000 pounds, a wing spsn of 

85 feet and length of 59 ffft 5 inches. Equipped with g Psckrird 760 

horsepower engine, this airplane hr3 r high speed of 101 miles per hour, a 

ceiling of 11,000 feet and e bomb capacity of 4000 pounds. Despite soma ' 

desirable chare cteristics, however, the XEB-1 did not prove a successful 

service fdrplnne because of the considerable maintenance required for both 

17 

the engine rod the generrl structure. In addition, there res a growing 

tendency in the service to develop only multi-motored bombardment models* 
Pilots wanted the increased ssf ety f • ctor of two or more engines in case 
of psrtJal engine failure while performing missions, especially over water. 
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Until the mad«tv j eritie£, the construction of Isrpe, multi-engine 
ironoplcBe bombers had proved difficult becru^e of the lcck of methods 
for precisely cslctOctlng the torsional strenf'tb of intern nlly-braced 
airfoils and insufficient equipment for conducting other required ex- 
perimental tents. As late as June 1926, when the Ifeteriel Division wfs 
created j the generel desipu of the newest biplane service bombers still 
showed little improvement in aerodynamic structure over that of the 
Martin KB- 2 of 1920. Most of the service models were underpowered, with 
high speeds remaining betv.een 90 end 125 miles per hour; bomb loads 
were small in conronrison with the gross weight; altitudes attained with 
full military loed rarely exceeded 13,000 feet; and normal radius of 
operation varied between 200 and 300 miles. Kuch of the delay in developing 
superior bomber types wes attributed to the unfavorable attitude of the 
War Department toward a strictly offensive airplane and tbe resulting 
mecgerness of appropriations allowed for reseereh end experimentation in 
the bombardment field," 18 

Esrly lftilt.i-fengire Type -g; The need for rerO "cing outmoded biplsne 
eervice bombers with irulti-engine monoplane types was being strongly 
urged by the Materiel Division. By the Autumn of 1926, pleus had been 
definitely formulated to restrict future heavy bomber design to two 
or more enfjiner. To this end, specif 1 meetings of e wvly foriped Bombardment 
Board had been held to evelucte military requirements bj.scd on all available 
engineering dctc end equipment , service experience, rod the construction 
of mock-ups embodying ideal srrsnpement of quarter? and equipment. These 
meetings had culmintted in the d reft in p of new fpecificct^ons for standard 
multi-engine bomb^rdnent designs which were circulated to interested 
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manufacturers. Several different models were needed in order tbst 

completive testa could be made with tbe lies of adopting one or more 

for general service testing 

A circular design proposal was also distributed in 1926 requesting 

engineering dats for s. new arsd improved type of lorif rcnge heavy bomber, 

capable of meeting the latest requirements established by the Bombardment 

Board. It was contemplated that a study of tbe designs, test data of 

experimental models, combined with, reports of tactieel and strategical 

employment of service test bombers, -would permit the introduction of 

a definite program for eventual procurement of advanced experimental, 
20 

types* It was generally assumed by bombardment proponents that the 

future hecvy bomber would exceed in siae those then being flown in 

service operations!. Since no funds vrere available, however, for 

experimental models during the fiscal yeer of 1926, only designs T'ere 

bought from the Keystone Aircraft Corporation for 3 tvin- ermine mono** 

plene bomber. These designs were to serve as a b&sls for specifications 

21 

when procurement wrs- authorized. 

The Chief of Air Corps, in March 1927, in on effort to speed up the 
still legging development of an fdvrnced type he&vy bomber, outlined to 
the Chief of Ksieriel Diviaion the various military chnrcctt»risties 
needed to meet exr-aud ing tecticel requirements. Tbis included a minimum 
horizontal speed of 115 miles per hour at 10,000 feet snd ability to 
maintain, altitude on one engine; a minimum bomb loid of 2000 pounds} 
increased defensive crir^rent ; two engines—either air or wster-oooledj 

22 

an operating radius of 4C0 miles; and p service ceilinp of 15,000 feet. 

Bombardment airmen were disappointed in the perf oriuanoc of tbe new 
Keystone XB-1 and Curtis XB-2 delivered for service test in 1928. In 
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design and jrenerrl performance tbece biplcne eirplfnes phcwed little 

o*vr.nce over existing typer. The XB-2, mounting tno Curtisss 6C0 

horsepower engines vn& lgfeer approved as the most suitable of the two 

models, but f»ltbous*b superior in nll-r,rourd flight characteristics 

of the Curtiss NBS-4.. it failed to re?cb the concept of the "ideal 

bombardment plcne" sought by such veteran bomber pilots &f, Maj . Hush 

J. Krterr, Coamnadliig the S3 Bombrrdment Group* He was strongly sdvoe&ting 

at the time a twin-engine, ell-met al monoplane , day bomber with a. minimum 

high speed of lfiO miles per hour, a ceiling of 18,000 feet without super- 
s' 5 

charger, red ability to crrry a bomb lo*d of not less then 2000 pounds, " 

With the Genercl gteff seeking to stnndcrdiee bombardment aircraft by 
favoring an all-purpore model for day and nipht employment the bomber 
controversy, outlined enrlier in thi? study, well underwey. Con- 
sequently, Air Corps bombardment stBenfrth continued to decline, and, as 
a temporary expediency, e number of Gurtiss B-2's were procured as tentative 
standard equipment. By the end of 1929, the total number of service 
bombers of p!1 types twc-p only /,5. 

In early 1930, an enlarged version of the Keystone LB-6, (light 
bomber) known ps the B-3A, wai adopted as a standard he ivy bomber. The 
modified model mounted two 520 horrepower Prs.it srd Whitney direet-drive 
engines end incorporated o single rudder instead of n dual ndiier, had 
an improved fuel system and vprious other structural refinements. 
Although bcmb&rdment proponent' 3 : rere ft ill chempicnij^f en all-met si 
multi-engine monoplane type, the only eacperiEents conducted during 
this year were, as in the esse of the B-3A, devoted to existing models. 
Geared engines were improved, new instrument panele designed, engine 
end shutter control improved, end tail wheels added to ell equipment ♦ 

KfiSTWLTTiti 
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**' *~, ^nwr-W^ *<t^ t : *ar * ' *" Vast*-*. 

One of the major problems confronting the Materiel division, however, 
in connection with he,-<vy bomber development , concerned the use of 

t 

engine reduction gesre, since they cf forded a considerable increase in 

speed rjod, rate of climb over the direct-drive type. Their use, of 

course, was accompanied by additional engineering problems. It was 

necess-ry, for ext-mple , to mount propellers of lerge diameter and, a* 

8 result, the engines had to be pieced farther out on the wing to 

provide proper tip clearance between the blades. This introduced 

25 

structual vibrctions thst were difficult to overcome. 

Despite the opposition of the 2<3 Eomb&.rdnent Group to on all-purpose 
bcmbsr, the Chief of Air Corps, in compliance with the desires of the 
General St-aff, o^Sered the IMr.teriel Division to proceed with the development 
of an experimental model for diy operrtion. It to be equipped with 
two direct-drive or gesred-drive 600 horsepower liquid-cooled Curtiss 
engines. The minimum rpeed required we,s 170 miles p»r hour and a crew 
of three was to be carried, seated in tandem. It vies also specified 
that the pirplane ntt&in t service ceiling of 16,000 feet with e. normal 
bomb losd of 1350 pounds. The aircraft industry war requested to submit 
several experimental types for inspection nnd performance test during 
the ensuinf year.^ 

Apparently ucdismeye3 by thip additional delay in achieving the 
desired poal of e long ran^e, nil-metal monoplane bomber, the "big 
ship 1 * champions continued to urge its development. Meantime, many 
refinements in controls, instruments, brakes, engine" , propellers, bombs, 
and other equipment, were assiduously sought. Newer and bronder concepts 

of bombardment tactics and strategy were necessitating important changes 

in the Bombardment Directive re/*rrding the role of the heavy bomber 

27 

in national defense. 
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^yfsj\ced Type Bojmfegras The year 1930 marks a turning point in 
general heavy bomber design. In resrconre to en Air Corps circular design 
■proposal in that yenr for rn advanced type hepvy bomber , six leading 
aircraft menufocturers in 1931 submitted experimental models for com- 
parative performance test. This open design competition was the most 
important held to date find new aerodynamic iimprovements brought these 
models closer to the heretofore "radical'* concepts of bombcrdment proponents. 

First to arrive at bright Field up" the Ford XB906, although it was 

returned almost immediately for modification of it3 throttle controls. In 

general, this bomber resembled the Ford C-4A, (Transport) and was equipped 

■with three Pratt and "Whitney 575 horsepower supercharged engines and carried 

a £000 pound kwab load on en internal reck under tbe fuselage. The pilot's 

cabin was located to the tesv of the center engine, with the bombardiers 

comportment below the pilot. The gunners' cockpits vere olaced fore and 

eft, the forward ganger just to the rear of tho pilot. This model 

radically differed from standard bomber types end was expected to give 

28 

exceptional performance at hi<#i altitude, lEhen t£e modified version 
was leter tested, however, it wa<3 found to have unsatisfactory flight 
performance and the project wrs dropped. 

Perhaps the most outstanding model submitted ft the time was the 
Boeing 2B901, an all-metal, low-wing monoplane with 600 horsepower Pratt 
and TJhitney engines, end a rectrr-ctrble landing gesr. This airplane, 
later designated the B-9, showed a marked edvmce in structural design 
end general performance. Its high speed of 186 miles per hour at 6000 
feet represented cn overage increase of 60 miles per hour in speed over 

any existing service bonhor. The Ksteriel Division ircmedi; tely placed 

29 

this model under limited procurement for fervice testing, 
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The Glann I». Utertin entry, the XB907, v»ss itill in the design stage. 
The original model w>mj plrnned as e mid-wtog, all-metal monoplane and 
was to be equipped with two Pratt zn5 Wbitner 550 horsepower geared radial 
engines. 1+ hsd a retractable landing gear Rod an estimated bomb load of 
1100 pounds. Thug, in peneral, the XB907 was similar to the Boeing 
model although it showed soma improveiaent in structure, rrnsament, and 
losd orrryin? capacity/ In 1932, when performance tested as the XB-10, 
it was considered the fastest and most powerful heavy bomber of its class 
in the world. The iitproved model housed two 675 horsepower Wright engines 
end was equipped with s front. <nm turret. It stained s high speed of 
207 miles per hour, had a service ceiling of 91,000 feet, and in over-all 
performance exceeded the latest specificftions established by the Bombardment 
Board*^ 

Besides the above, there were several "dark horse" designs submitted 

in the competition. The Fokker XE-S was similar to an observation type, 

the XO-27, previously submitted by this rcanuf acturer, with the exception 

of a bomb rack of 1100 pound capacity. It was equipped with two Curtlss 

600 horsepower liquid-cooled engines and was liter performance tested 

upon instpll'stion of new canine /er-tyne tsil surfaces; , This model was 

32 

eventutlly procured for duel bonibardment and observation purposes. 
The Dougla? XB-7, an improved version of the X0-36, provided a similsr 
bomb rack arrangement and was equipped with the s-sme type engines. It 
was also leter accepted for the s?im mjrpose a? the Keystone^ 
entry, a low-wing, all-metal monoplane, the ZB-908, was? drooped in the 
design stage when it beeama apparent that it could not compete with the 
other experimental models. 
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During 1932, the Materiel Division strove to improve standard heavy 
bombcrdment equipment , ss the monoplane gradually geined precedence over 
the biplane. The trend was distinctly toward all-metal construction, 
mid or lour wins, monocoque fuselage, enclosed cockpits, retractable * 
landing gear en3 streamlined wheels. The great increase in bomber speed 
itt the early thirties was attributed to aerodynamic rnd structure! re- 
finements end the reduction of drag throuph the introduction of the re- 
tracting undercarriage rather then to ~,ny **reft incre-=r,e in engine horsepower,"'*' 

In order to study the viewpoints of all comsr.etjders of Air Corps 

Stations on future bombardment development, KaJ. Gen. Benjamin D, Poulois, 

Chief of Air Corps, in March 1933 distributed an extensive questionaire, 

requesting crreful review, consents, p.nd re commend ,-tt ions. Rapid changes 

in the boanberdrnent field bed necessitated a broad revision of the Directive 

on Bombard nssnt and this method was chosen to "test" the renction of active 

pilots to tho latest models. Unexpected results nere obtained. Many 

new find novel ideas in structural desi/m wore (submitted, depicting the 

trend toward a large, four-engine hecvy bomber, cap-able of flying hundreds 

of miles at hit* altitudes with p heavy bomb lotd, ^ttpeking enemy targets 

36 

on lend and sea, and returning to its br.se* 

Technological developnent in the Materiel Division e!<3Q wsa definitely 
point in*' -t o the procurement of larger bembcrdment eirplsnes tbsn the YB-12 
(s modified B-10) , This chrn^e was motivated Irrpely by the discovery that 
increased aercdyncjsic efficiency could be achieved with increased size— earlier 
believed a fallacy. Gradual reduction of dre^ by eliminr.tinj; structural 
protuberances had el^o becoire an appreciable factor towprd obtaining improved 
flight performance. Thus, although the tt big bomber"' trend would result in 
grertly increased cost per unit, it wis evident that the attendant superior 
performance of the large airplane would do much to off p©t this factor. 
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Aimomiceioent of the -bove policy by the Materiel Division and the 
cirorsft industry not onlv completely changed the accepter! methods of 
construct in? bombers, but tremendously influenced engine nxsd propeller 
design. Hhereps in the treaties, increfsed hor*epav-er per unit ta-ad been 
a primary objective in engine design, more reSical chants were necef^nry 
in the e^rly thirties , affecting not only detril design but cylinder 
arrangement, over-all form, shape, materials, and methods of construction, 
in order to conform to thn streamlined wings of the latest bomber models* 
Propeller research had resulted in the development of the controllable 
pitch and the constant-speed types with hollow steel blades. The tactical 
need for increased speed and hiPh nltitude performance brf also presented 
the problem of low eltitude performence, the solution to which was found 
in the construction of the above types of propellers. 

The development of the all-metal monoplane bomber wsp in answer to 
the persistent demand of bombardment proponents for increased speed, 
range, and carrying capacity. Its success had been attained primarily 
by increasing the number of engines arid by providing greater horsepower. 
Speed, however, had imposed new aerodynamic problems — cleanness of struoture— * 
that required a complete change in the earlier conception of a large 
bomber. Box spars, multi-spar wings, and smooth motel surfaces were now 
essential to advanced aircraft construction. Speed also imposed the 
necessity for high wing locdin^, with its attendant increased stresses 
in structure, as well as the demand for flaps and high lift devices in 
order to obtain reasonable performance for take-off and landing. 

These were only the major problems confronting the Materiel Division; 
there were innumerable detailed problems which made for the ultimate success 
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or failure of the henvy bomber, laid, despite budgetary limit &tions which 
reflected the War Department attitude toward the development of large 
bombardment airplenes, intensive research bxd been conducted in coll sborafc ion 
with interested aircraft aaraD. ctur-sr<3 . Inl^ ], preliminary investigations 
rere underr;oy 1st© in 1933 for t#, ultra, lai^ rr^e rolti-en 1 "?'**? rcnoplcne 
bomber. Boeing end Fsrtiri bvd submitted preliminary desi/rns end engineering 
data, pnd sfter careful study of this materiel, the Division hed nepotioted 
oontrrcte in the following yerr for sdditional technical inforrnction, 
tests, T?infi turncl cod els, and Eock-ups / 

The idx Corps in 19% rented a heevy bomber with e speed comparable 
to the latest pursuit airplane of foreign powers and with strong fire power 
to fight off concentrated eneny air attacks. The ideel Kirplene was to 
carry a bomb loed of many tons, fly above 2A,000 feet, snd have a r;mge 
that would enable it to span the continent in a single flight at a speed 
approaching 250 miles per Lour. It should KLso be capable of ccrrying 
its striking power fs,r out to cea to intercept and destroj any energy 
attempting to invade American shores." 

The B-17 ^KLying Fortress ':": To build iuch an airplane in that year 
was s vast undertaking snd chfcllenped the best ceronauticGl engineering 
thought in America. Although the design competition proposal distributed 
by the Air Corps in 1933 bxd not specified two-engines (it read "multi- 
engine"), all tut cne tranufacturer, perhaps in view of ftar Department 
economy policies, had essumed that only e highly superior tvtin-engine 
model of standard design tjog desired. Boeing engineers, however, noted 
the loop-hole allowed in the term ^multi-engine" and launched cs a private 
venture the pioneering development of a four-engine euperborafcer of radical 

AIT 4> y t i * „ V, J «.,.:,, 
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design. Only twelve months vere ellosed in ilie propose! for the creation 
and the construction of an experiments! model. 

In September 1934, the XB-17 emerged as a workable design. Many 
problems still had to be solved since no bomber of such revolutionary 
structure had yet been produces in the United Stetes. Numerous improve- 
ment e in deaipn were included which p^ere more or less e composite of the 
best fastivres of borb-rdiitent sirplanes evolved since the Martin 1S5-2* 
To reduce air residence, bombs were to be carried internally; uilot -nd 
crew meinbers were to be houced inside the fuselage in heated, soundproofed 
quarters; additional machine pubs were to be installed to fire from en- 
closures in the fuselp.pej versstility of opercticn would be sehieved by 
the new Hamilton const ant- speed propeller? j trbs were developed for the 
rudder end elev«tors to assure easier trim control; and every protruding 

surface was to be eliminated as far os possible to provide t& aerodynamics lly 
39 

clean airple<nd. 

It was in July 1935 that the Eoein?; Seattle pljiat turned out the 
XE-17 ■which successfully rasde its maiden flight from Serttle to Dcyton 
the same month. The preliminary performance of this bomber, the largest mono- 
plane ever constructed for the Id? Corps up to that tin? , exceeded even 
the expect at ions of it? designers. On the following month, the XB-17 
wes flown froE. Seattle to right Fjeld for entry in the open decifn 
competition vdth twin-ecpine jrodelfi offered by Errbin f>nd ^ cuftl-s. On 
that flight it covered the 2100 miles non-stop ?t an iverape speed of 
232 mile? per hour. During later performance tests, however, the XE-17 
unfortunately crcshed in flanes* and v.cr prccticr lly demolished Nevertheless, 

*■ Official investigations exonerated thr> bobber fron mechcricrl ?ycd 
structural failure. 
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Mr Corps bombard raeut nilots hrd already been ""s old 11 on its exceptional 
performance and a contract vr?s let for thirteen models to be delivered 
in the f is eel yeer of 1936.^ 

In construction, the succeeding service test model, the TIB-17, was 
little choked from the original. Its fuselcse nvs of semi-penocoque 
type, consisting of longitudinal cud circumferential stiffenere, bulkheads, 
and smooth outside rretr.1 skin. The mid-win^ hu3 a F^an of 103 feet end 
9 inches in length, the over«sll height nr.s 18 feet pnd 3 inched, end 
ite gro^s weight v."is ?4,873 rounds. For the first time on any Army 
boisber, the lending p-err (folly retractable rlonp with tail wfceel) fss 
equipped with air brakes— n special Boeing development* 

The big bomber housed four YTrifjht 850 horsepower engines mourtinp 

tbree-bleded const snt speed propellers. It had & hiph speed of 256 miles 

per hour at 14,000 feet, n service ceiling of 30,600 feet, ccrried a normal 

bomb loed of 2500 pourds for 2260 miles at oper&tinf speed, end possessed 

a maximum endurance of 10 hour;? in the sir J& This model \im rlso 

capable of carrying s> maximum bomb lotd of 5000 pounds for 1700 miles 

44. 

at a cruising speed of 228 miles per hour, 

i^any new rrmemert features were c?so incorporr+ed. There were five 
gun positions one in the nose; one above end one below the fuselage, 
in line with the trrilin? edre of the wIef; and one on esch side of the 
fusele^e, midvjey between the v;inp and the tail. The four lest mentioned 
^ere in the form of streamlined "blisters" 5 , designed to offer the least 
possible air resistance. 

VJhila the firs-t XB-17 t?gs bein^ performance tested, the Materiel 
Division was encountering numerous maintenance difficulties with the 
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Martin B-10, E-1S, end B-12A. This principally attributed to in- 
adequate service test inn before tcccleroted production was begun and 

I ft 

the model? placed in service. 

Turbo-super chargers vere being developed during 1935 for the Martin 

E-1QA. Although cylinder cooling presented a difficult probler tor the 

Materiel Division engineers end engine msnuf ncturerE , some suceecs was 

achieved after extensive tests were made. It wsfs apparent thet further 

research end experimentation wes necessary to utilize this merns of 

in 

improving tho altitude performance of existing service r»dels» It 
tho cane tinse, the Martin B-10B, a modificf*fcion of the b-jsie E-10 end 
B-12 types, web uncier development. Kany change^ were incorporated, such 
as higher critical altitude engines, winp flaps, controllable pitch pro- 
pellers, larger wheels (45 inch), provision for p,n automatic pilot, an 
additional radio, and rsdio direction finding equipment. The first model 
had been delivered to V*Igbt Field in June 1935 for inspection ard tests, 
but vfes returnee? to the contractor for correction of faulty fllpht 
chart cteristics • 

Convinced that the superior performing B-17 had opened the way for 

establishing a strong offensive air power, Air Corpn and GHQ Air Force 

officers had been cbeii^ionJian the experimental development red construction 

of even larger and more powerful types. The twin-engine bomber, they 

believed, should, be reclassified r,g c median type for Ion 5 range re- 

49 

conn*.ir sauce end ponftrRl bombing operations. In fret, the Commanding 
General of the (S^ Air Force, later on, reconmended the exclusive develop- 
ment of the four-enfine rrodel to perform rll lon>7 rejof-e missions. ^ v 

The lar Department attitude, however, wss still unfavorable toward 
tho procurement of four-engine bombers larger then the B-17 since tfce 
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G*saf»T*rl Pfff h"-^ cinclndf*-} %h\f no t'c^c? or 'aiir+e^icrl requirement 

Krf'-tt*! for r bojnber ?dtb a vcn^e exeeedin*? 3500 miles* ."JLthau^n the 

Air Corps, prior to the B-17 development, hrd been peradt+ed to contract 

with Boe3i»f for one Project A ultra loaf range four-engine bomber for 

experimental purposes, the Project D design, wMcb plannr-d cn oven Icr^r 

xodel with a prettev rcn?©, vcc being held in steyrnce by the Secretary 

of Hot despite an option ne^otipted with the Douglss Aircraft Company in 

December 1935. It k -,aa not until September 1936 thnt this b<*n ws3 lifted 

52 

sad authority pivsn to construct the er-rperinentil nodel« 

Jfeanwbilfi the A,B,G, rod D models of the B-17 were being successively 
developed. Designed for the mopt pert rs defensive eircrcft they never- 
theless Irid the found ntiona for hipjh eltitude comb&t bombinf by employing 
turbo-supercharged ennin«- . This v.cs ''till the strrdsrd B-17 model 't the 
time wsx be^an in Psiropa, 

In 193B, the Air Corps conducted r> rtudy of the development of 
foreign he?vy bombers, rfter the Chief of Air Corp" expressed fre.it con- 
cern to the Chief of Keteriel Division over the unusual progress being 
made ebrori Dlon^ thi°s line. A complete analysis "-vcr requeued -with 
specific rensons why the performance of the foreign wad pi"., in «ous in- 
stances, exceeded thorse of the Air Cor->s. 

Comparison uns asde between the B-17 rxid the Itterb Gernun four-engine 
Junkers 89 an3 the Rnsiien four-engine TB-6, which v^ere rer-ort^d by military 
intellifience to hive superior altitude and speed perform? nee . These 
pdvantE^es were Attributed to sacrifice of crew cor.fort anr3 the elirain'+ion 
of pun protuberences to increase the Vffe3 . Specie! enpines producing more 
then normal rated pover -.nd hi«h octree fuels were cl?o contributing frctors 
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in their ircf roved perform' rice . The critical eltitude of the foreign 
models, however, was not es efficient as that of the E-17, sine© the 
turfco-superchsrpier infliction mentioned rbove hH boosted its operational 
cltitude to 20,000 feet. This surparred the German and Russian bombers 
by approximately 6000 feet. The Chief of Mr Corps, however, stressed 
the fr-ct that the latest milifc&ry chrrrxt eristics of American bombers 
under experimental development fell short of the performrnce figures 
acquired by military attache's for foreign, experiments! bombers. Soma 
■were reputed to possess hiph speeds of 290 miles per hour at 15,000 feet. 
He believed test cre-w comfort end convenience, although desirable for 
increased efficiency, should be subordinated in future African heavy 
bombers unless performance comparable to foreign models could be xe^alned* 

Foreign powere were fret accurcul?-ting d<ste more advanced then that 
possessed by the Materiel Division on such matters cs interference effects 
(wing-fas ©lage-lcnding gerr, wing-enifine-propeller, erun emplacements, 
blister? , various nrrce^ements of tpil surfrceL, etc)j surface smoothness 
end finishes; engine compactness and design forms that blended in aerodynp- 
mically with the complete airplpnej and intefrel superchargers for inter- 
mediate altitudes. Ib wns probable thct, in addition to the seouis^ion 
of superior bnsic information, foreign povers hed been able to reduce 
theory to practice by the construction of lerge numbers of experlment-el 
prototypes."^ 

To ejepedite the experiments! development of a borfber to serve a? 

companion to the B-17, capable of exceeding the performance of experimental 

» 

foreign rircrpft in the came clr-?s, the Materiel Division during 193& 
encouraged aircreft manufacturers to develop preliminrry designs for review 
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by Division engineers. During thot yesr, however, Congress sleshed 
Army appropriations v&deh had inclxtdecl ineresred funds for the heavy 
bomber development program. 

The Chief of Mr Corps, in an effort to push the lafping plans 
for a loif-rsnge running mate to the B-17, called in Consolidated Air- 
craft officials for r conference ct Wright Field in Jenusry 1939,^ 
Tbey were crked to nredttee a feur-er-gine bobber with n speed in excess 
of 300 miles per hour <aid n ceilin" of 35»000 feet, rdnimuiu cruising 
speed of 220 miles per hour, end pn operating rcnge of 3000 miles* 

The B~?£i In Kerch 1939, the Materiel Division was presented with 

preliminary designs and enfineer^nft dc-tp for the XB-24, and, st the 

end of the month represent rtives of the &ir Corns signed f contract 

with Ccnsolidrted for the prototype of the neiv model to be produced in 
56 

nine months. In December, three months after wr.r broke out. in Euroce, 

the XB-24 wss successfully flown et Lindberg Field, San Diefto. In 

fenercl design, it differed greatly from the E-17* Its 110 foot wing 

tos a radicel departure in rirfoil typer then In ufe, having e narrow, 

streiejbt t'pered, high cspect rctio design, synmetricsl in appewcr.ce. 

Other new features included hydraulic£l3y operated win** flaps and bomb 

bay door a p,z veil r,r povcr brnks^. 

The XB"24 wf the fir^t Meviccn heavy bowber to operate with a 

retractable tricycle landing genr, and unlike the B-17, its* tpil epsensbly 

bed two vertical fin? and rudder?. The Hrndlton standard three-blamed, 

full-feathering hydrcmstic propellers mounted on Prftt ortd WMtnay 1200 

bor^epofor engines were iIpo introduced on this model. Its service 

ceiling was ettim&ted to be 31,500 feet, Its pross weipht wts approximately 

57 

56,000 pounds, acd it could cjrry « maximum bomb lo-d" of 6960 pounds. 
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The probable future development of hesvy bombers we?s discussed by 

Col. Gorl Spastz in n lecture before a prcut> of officers concerning 

fie Air Corps Bxprineion Progrsm. He decided that the immedicte de» 

velopirent of airpower built around, the B-17 and the B-24 was imperative. 

The new XB-24, Colonel Spelts considered, was r greptly needed Air 

Corps addition, with its high speed exceeding 300 miles per hour at 

15j000 feet, lonr range of 5000 miles at economical fuel consumption, 

and a normal 2500 pounc 1 boiph 1oe<3 . With improved powerplant installations , 

the speed of thia model could possibly be stepped up to 400 miles per 

hour. He pictured, for the ne*ir future, large bombers, cepsble of © 

5C00 mile rrawe at 200 miles per hour with c bomb lo*<5 of 4000 pounds. 58 

In the months thxt followed Germany's conquest of western Europe, 

one of the major problems confronting Air Corps leaders concerned the 

number of hesvy bombers* needed to insure edequate national defense, 

« 

Since the President hrd authorized the production of 50,000 airplanes, 
it wgs nece?" f ry to provide o bff>; 'rSo^-m of types in order to assure r 
balanced development propr.^n. 

Early in the frll of 1940, the [feteriel Division let contracts to 
Eosinp for 500 E-17'c end to Consolidnted for 500 B-24*s— two por cent 
of the proposed 50,000. This marked the opening of the Air Corps hesvy 
bomber production prcrrsm. 

Shortly Lfter General Arnold's return fron a mission to England in 
the Spring of 1941, President Roosevelt announced that the production 
of heavy bombers would be stepped up to 500 per month, definitely 
iadiaetin? that this type of -ireroft r?^s recorded by both military 
end government leaders es the primary offensive weaDon of air warfere. 
After Pearl Harbor, with the envisioned need of thousands of heavy 
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bombers, especially for the projected lon^-r^nped European campaign, 
it wps rnno-onced tbcrt the production schedule wa to be doubled, 

*5ho main problems confront inp the feteriel Commend were the speeding 
up production schedules thrcuph the construction of new aircraft plants 
and the retooling and utilization of existing plant frcilities. In 
the critical period that followed, tbousfinls of mm -hours were saved 
in preliminary work by pooling en^insierin" fit-sffs, blueprint r*, tooling 
pstups, nnd "o on. In the proceed of ppproaebin* pctiBthin? resembling 
moss production in the ensuing months of 1942, arrangements were mod© 
to provide for iixfcercbs-»f?ersbility of n;?rt<i to facilitate Fervicinp <jt 
the fronts; new assembly-line technique?, highly intricate machine toolr , 
as well as hitherto untried processes, isere also developed, ell resulting 
in r.n nmaPiinff EhrLn>x rf e of men-hours from over 100,000 per four-engine 
bomber to spproxima+ely ?G,000, By tre end of tfc-t year, the ben-vy 
bomber oroduction program h?A "lifted into second peer p.nd -was gr-duslly 
?.cceleratinp itr speed* 
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Chapter V 

MA.TEKEEL DIVISION DEVELOHffiHT OF THE VERT HEAVY BOEBER 

v. 

Hhen the Project A (XB-15) model was delivered to TTrigtit Field in 

December 1937 it was already considered by Air Corps and GEQ Air Force 

bomber proponents as -the intermediate type between the B-17 and the 

Project D (XB-19) very heavy model. The new XB-15 actually dwarfed the 

B-17» Carrying a gross weight of 35 tons, this airplane was twice as 

1 

heavy, 20 feet longer, and its wing span was U5 fset wider. in 

publicity announcing the XB-15, the Air Corps declared it now had 

examples of three bomber types— the twin-engine Kartin, representing 

the medium weight carrier; the B-17 as the compromise heavyweight 

carrier, and the new XB-15 as the maximum heavyweight carrier* Service 

employment would afford the Air Corps an opportunity to fully compare 

all three, with a view to determining the value of each type from an 

0 

engineering, tactical, and operating standpoint* 

In general design and construction, the XB-15 closely patterned 
the B-17. It was an all-metal, mid-wing type monoplane, equipped with 
four 1000 horsepower Pratt and 'Whitney twin-row engines* Many new 
safety devices were incorporated, including improved radio direction 
finding equipment, automatic pilot, de-icing installations, fire protection 
apparatus, wing flaps, complete heating and ventilating system, dual- 
wheeled retractable landing gear, and air brakes. The XB-15 was also 
the first airplane to provide complete living and sleeping accommodations 

R£S¥ftit2$BD 
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for a crew of ten. 

Defensive armament consisted of sis enclosed machine gun positions, 
a nose turret, a top turret, and four streamlined blasters, one on each 
side of the fuselage and two on the bottom. It had a high speed of 200 
miles per hour and a maximum ferrying range of 5050 miles* Carrying a 
normal bomb load of ^oo pounds, however, its operating speed was reduced 
to only llgj miles per hour* On a short haul it was capable of a 12,000 
pound bomb capacity. 

Although this giant bomber was generally considered a successful 

type, it was the only one procured by the Materiel Division. Its slow 

speed, primarily resulting from insufficient horsepower, prohibited it 

from becoming at that time an effective combat airplane. The design, 

in this case, had far surpassed the performance of the highest horsepower 
3 

engines available* 

Although the construction of large bombers had facilitated studies 
in the development of new engine designs, improved cooling methods, fuel 
injection, and supercharging, it was still a moot question as to whether 
engines with horsepowers in excess of 1S00 in single units were more 
advantageous than multiple units of lower horsepower. It had been the 
Air Corps stand that engines of 1000 to 2300 horsepower were more normal 
and logical developments than very high horsepower single units in the 
3000 and l|000 class, which might be too great and sudden a technical 
advance to insure sound and superior results* 3n the past, the large 
units had introduced vibration and propeller problems which were being 
subjected to concurrent research and development* Consequently, in the 
experimental construction of the XB-15, the largest engine that had been 
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available in the middle thirties was rated at 1000 horsepower. The 
Materiel Division, rather than risk failure of -the project by redesigning 
the bomber around on© of the several proposed experimental engines of 
higher horsepower, requested installation of a service tested type* 

The engine problem was but one of many experimental ^firsts* con- 
fronting the Materiel Division and the aircraft manufacturer. Since 
the XB-15 ma3 approximately twice the siae of any airplane ever flown, 
the structural design, accessory equipment such as propellers, super- 
chargers, landing gears, control surfaces, and electrical power to 
operate the many mechanisms, all required exhaustive research and 
expe rims station • 

One of the most difficult problems confronting the designers and 

engineers iras the question of controllability in flight* Although 

during the thirties many new and improved devolopaunts along these lines 

wore in progress -which appeared desirable to incorporate in the XB-15 

project, -aie Division decided not to include too many untried devices* 

Considerable progress had boon made with the torbo-cuper char gar, but it 

was excluded from the project because it still presented some aerodynamic, 

engine, and propeller problems. A tricycle landing gear, which had also 

been considered for tha first model, was finally rejected in favor of 

k 

the more conventional type* The Division knew that the future of the 
vary large heavy bomber was at stake and refrained from jeopardizing the 
proposed development of the 5EB-19 by producing the XB-15 as a possible 
failure* 

The Chief of Mr Corps, after the extensive performance testing of 
tha 5E3-15, was of the opinion that this giant bomber had proven successful 

RESTl? icr&v 
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both, aerodynamically and structurally. He favored modernizing the model 

by producing a modified type to be redesignated the Y3-20, nrhich would 

incorporate the ne-west technical developments of the Material Division 

as of the mid-eummer of 195S. These improvements included a retractable 

tricycle landing gear, highsr horsepower engines, improved armament, and 

simplified electrical installations. The first two of these modifications 

■were to increase the top speed from 200 miles per hour to approximately 

2I4D miles per hour, resulting in improved protection from fast enemy 
5 

pursuit attack* The Assistant Secretary of ;Tar later disapproved the 

recommendation and the project tias subsequently abandoned* 

Despite limited budgets and continued opposition in the War Department, 

the Material Division intensified its study of an ultra long-range, 

substratosphere bomber in the Project D class. Since the XB-19 project 

■was already underway, consideration was being given to providing an 

even superior model, utilising the successful application of the pressure 

cabin principle. The proposed bomber was to have an approximate ceiling 

of 1)0,000 feet nith a pressure equivalent of 8000 feet; an estimated 

speed of 350 miles per hour; four 2000 horsepower turbo-supercharged 

engines; a minimum bomb load of £500 pounds $ a minimum range of J4OOO 

6 

miles, and powerful anuanant. The engineering experience acquired in the 
development of the XB-15 -was being applied to the XB-19 project and this 
in turn -was guiding research into the mani fold problems of the sub- 
stratosphere bomber. Early designs mere eventually transformed into the 
very heavy and powerful B-29 and B-3£» 



* See Chap* II above. 
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The Project D Bomber (XB-19) i The construction of the XB-19 was 
also posing many complex problems of structure and equipment, like its 
predecessor, it was an all-metal monoplane, but incorporated a retractable 
tricycle landing gear. Its wing span was 212 feet, its length 132 feet, 
and its overall height ij2 feat. Equipped with four 2000 horsepower 
Wright Duplex-Cyclone turbo-supercharged engines, it was expected to 
attain a high speed of 210 miles per hour at 12,000 feet, and reach a 
maximum overloaded range of 7750 miles. Its gros3 weight was to be 
160,000 pounds, and although it would carry a normal bomb load of 2500 
pounds this could be increased to an approximate total of 57,080 pounds 
on a short haul of 2000 miles. The service ceiling of this giant 
monoplane was estimated to be 22, 200 feet. It also would be capable of 
carrying a crew of ten and provided sleeping accomodations for eight. 
For defensive armament, the XB-19 would carry sevan machine guns in 

, 7 

power-driven turrets in the nose and tail and above and below the fuselage. 

The culmination of three and one-&alf y^ars of planning and 
engineering of the Division, in conjunction with the Douglas Aircraft 
Company, the XB-19 was successfully test flown in June 19l£L» Certain 
details used in its construction had already been adopted for experimental 
airplanes then under construction and the primary purpose for its pro- 
duction was to provide a source of valuable laboratory information irhich 
would be vital in the development of future aircraft of very large 
dimensions • 

Some of the immediate problems to be pursued at that time by the 
Materiel Division in the XB-19 ^flying laboratory" were the general 
flight characteristics of very large airplanes, control forces, vibration 
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and flutter, stability on all axes, fuel consumption with range and load, 

inspection maintenance and repair while in flight , pilot and crew fatigue, 

anoxia and anoxemia (oxygen want) over 12,000 feet, and other important 

investigations for possible application to the eventual operation of the 

XB-29 and XB-32. From the standpoint of production, the XB-19 also was 

to serve as a •'yardstick 1 ' on labor and materiel problems in connection 

9 

with design, engineering and construction. 

Predicated upon the valuable data that had been and was being 
accumulated in the development of large and more conventional heavy bombers, 
research had turaa d in the late thirties to the filing wing type of 
airplane for superior speed and altitude performance. In this connection, 
a special conference was held at Wright Field in January 193S to consider 
a pressure cabin design with many novel features proposed by the Con- 
solidated Aircraft Corporation. 

An experimental all-metal model could ba constructed with either 

a two -engine or four-engine installation, with the engines totally inclosed 

within the wing. It would have a retractable tricycle landing gear, 

strong fire power, an estimated range of 2000 miles without bomb load, 

and a high speed of approximately 32L miles per hour. Although the 

reviewing board of officers declined to recommend its acceptance at the time, 

additional data was requested for further consideration. Some skepticism 

was professed over the ultimate practicability of such a design although 

10 

the eventual construction of an experimental model was favored, and 

it was not until August 19l& that a contract was negotiated for its 

11 

preliminary development. 
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The 3-29: In response to the Air Corps 1 late 1939 request for a 
I4.OOO mile bomber, Boeing had submitted drawings of design 31*1, an 
85,700 pound airplane. In the meantime, however, realization of the 
new needs of air power were obtained from the European War Theater. The 
American superbomb er would need armor plate, and greater fire power than 
had originally been -visualised* In the sumaer of 19l+0» therefore, Bcreing 
produced design 3k5t & still larger aircraft with a gross weight between 
100,000 and 120,000 pounds. Approved by a board of officers headed by 
Col. 0. P. Echols, Chief, Materiel Command this was to be the design of 
the XB-29. 

The major engineering problem to be faced -was the building of an 

airplane weighing almost twice as much as the B-17, and flying it 50 

per cent faster, while keeping the increased power expenditure to a 

minimum. The new Wright £200 horsepower engines made SS&00 horsepower 

available to the B-29 at take-off, compared to the i+S0O horsepower in 

the B-*17» Even this increase in power, however, was not sufficient to 

drive a B-17 type airplane at twice the weight and 130pa? cent of the 

speed of the B-17. Since the available power -was limited, Boeing 

engineers solved the problem by producing an airplane that was aero- 

dynamically clean enough to produce the same air resistance as a B-17 

IS 

even though it doubled the weight of that airplane* 

Wind tunnel tests with models of the XB-29 were conducted by the 

University of Washington, California Institute of Technology, and the 

NACA» These tests so impressed the Air Corps that on 2l+ August 19ip 

Boeing was authorized to build three full 3iae XB-29 T s. The first of 

13 

these was flight tested at Seattle on SL September 191*1* 
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In dimensions, the new VHB had a wing span of U4I feet and 3 indies, 
a length of 99 feet and an overall height of 27 feet and 9 inches. The 
four WrigJrfc eighteen cylinder engines were mounted by four 

bladed Hamilton constant speed, full-feathering propellers, 16 feet and 
7 inches in diameter, equipped with 35/lOGth reduction gears to keep 
top speed below the velocity of sound* At full military power the B-2?*s 
maximum speed -mas rated at 372 miles per hour at 30,000 feet with its 
ferrying range set at lihpo miles, and its operating range (-with normal 
bomb load of ljOOO pounds) 3300 miles* 

For defensive armament the 3-29 ^ 3 equipped with nonretractable 
turrets mounting ten .50 caliber machine guns and one 20 mm* cannon* 
These turrets (two upper, two lower, and cannon-gun combination tail) 
were all remotely controlled by a central fire control system with sitting 
stations for the bombardier in the nose, two side gunners and a top gunner 
in the waist and a tail-gunner. 

Other outstanding features of -the B-S9 weres pressurised compartments j 
a new type wing that produced maximum aerodynamic efficiency; an improved 
flap arrangement that limited take-off and landing runs to correspond 
to those of tha B-17 and B-£l|. by increasing the total wing area 19 per 
ceflbwhen extended; a dual isheel retractable tricycle landing gearj 
flush-riveting and butt-jointing to reduce drag (the landing gear lowered 
contributed approximately 50 per cent of the resistance)^ and extensive 
radio and radar equipment including liaison set, radio compass, marker 
beacon, glide path receiver, localizer receiver, IFF transpondor, emergency 
rescue transmitter, blind bombing radar, Raven radio countenneasures, 
and static dischargers. 
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The cumulative effect of so many advances in aeronautical design 
and equipment produced more than the normal quota of "bugs* 1 attendant 
to new plane development. To nullify torque action, for example, 
counter-rotating propellers were originally considered. This, however, 
necessitated further research and in the urgency of the moment a new 
rudder design -vras developed that solved the problem. Ignition systems, 
auxiliary motor generators, fuel guages, bombing equipment, control cable 
systems, and fuel cell leakage were among -Uie many items to receive 
minute study, and often drastic change. 

The greatest of these problems, however, was the engine* 

First tested in early 1957 > by November I9I0 some 2000 engineering 

changes had been made in the engine, approximately 500 of which required 

changes in tooling* Col. A. H. Johnson of the Production Division 

at Wright Field sounded the keynote of the critical situation in a 
15 

letter: 

We are new experiencing one of the worse /sic/ epidemics of engine 
troubles in airplanes with Wright Aeronautical engines that we have 
ever had • . . . 

It will be impossible for me to over-emphasize the seriousness 
of the situation. If the conditions exist for another week or ten 
days, I am sure that the morale of the operating units will be so 
shot that it would be difficult to get them to properly fly the 
airplanes. 

About a month later conditions remained unchanged. In fact the 

was declared "unsatisfactory for service use due to several major weaknesses 

/which ware7 likely to require five to six months of intensive well- 

directed effort to correct • . * Consequently, on April 191+5 

an E-3350 Engine Committee was established at Wright Field to expedite 

the modification and maintenance of the engine throughout the gigantic 
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B-29 program. 1 ^ 

Meanwhile flight -testing of the B-29 had been proceeding throughout 

early I9I4.5, until on No. 2 test airplane an engine caught fire during 

test flight and the huge bomber crashed. This accident naturally retarded 

the development program, since every possible step had to be taken to 

eliminate fire hazards. Consequently all flight operations were suspended 

IB 

and it was not until September 19^3 "that the air tests were resumed, 

TShil9 production models of the already greatly modified B-^9 -ware 

rolling off the line, the 5Sth Eombardraant Wing, organized in June 19lj.5, 

was conducting accelerated tests of this bomber and formulating training 

policy for achievement of its prime mission— to strike devastating blows 

against the Japanese Empire* 

The first step toward accomplishing this ultimate goal was begun 

on k April V?Uk when the new global air force, tiie Twentieth, was activated 

19 

at 7fashington, D* 0* 

It is directly under the Joint Chiefs of Staff and has General 
Arnold himself as Commanding General* Brigadier General K* JB. Wolfe, 
Commanding General of the XS Bomber Command, undertook to submit 
the B-29's to simulated combat testing as soon as they came off the 
production Una, and at the same time as transition training was in 
progress and the Twentieth Air Force organisation was being developed* 
This plan was designed to make the B-29 ready for combat with as 
little delay as was possible. 

The Superfortress began its activities against Japanese installations 
on 6 June 1914*., less than three years after the initial flight testing of 
the XB-29, with a "shake-down* raid on Bangkok. Saventy^ight airplanes 
participated in this raid and dropped 369 ions of high explosive and 
incendiary bombs from altitudes of 17,000 to 27,000 feat. Nine days 
later the real air offensive against the Japanese Empire began with the 
accomplishment of "IMission Number One, " a strike by 60 Superfortresses 
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against steal mills and shipping at Yawata in Japan proper* In the 
months that followed, B-29's from the XX Bomber Command bases in China 
and India struck at the farthest corners of the Japanese Empire— Nagasaki, 
Palembang, Singapore, Mukden, Rangoon, Bangkok, and Tokyo, which by 
November 19kk t^s being raided regularly by the XXI Bomber Command 



The B*g2 ; After the Air Corps* "Request for flata" of 29 January 
19i+0 the Consolidated-Vultee design for Hie B-32 was immediately approved 
and a moek-ap constructed and inspected by 17 April 19i4l» Following these 
inspections three airplanes were procured and to accelerate development 
the first was flown, in a stripped condition, on 7 September I9J4S. 

At the inception of the VSB program, the B-32 was regarded as an 



insurance measure against the possible failure of the B-29, and, it 
was assumed, would engage in strategic operations similar to that 



planned for the B-29. 

The XB-32, like its running matej was of conventional design, an 
all-aaetal, high wing monoplane with a sani-aionoeoque fuselage, retractable 
tricycle landing gear, and was powered by four 'Wright E 3350-23 engines, 
each developing 2200 horsepower for take-off, and mounting four-fcladed 
Hamilton Standard reversible-pitch propellers. Maximum gross weight was 
123,250 pounds which included a maximum bomb capacity of 20,000 pounds 
for short range operations. Normally, this giant airplane was to carry 
5600 pounds of bombs for a disban.ce of 5625 miles at an operating altitude 
of 25,000 feet -and was adaptable for carrying single 11,000 or 22,000 
pound bombs. Its ferrying range was set at IjliOO, and at full military 
power and combat weight (100,000 pounds) its high speed was 357 miles 




20 



based at Isley ^ield, Saipan. 



21 




22 





THIS PAGE Declassified IAW E0 129 58 



This Page Declassified IAW E012958 



per hour at 30,000 feet, which was comparable to B>-29 performance. 
Its def ensive armament consisted of ten .50 caliber machine guns, two 
in a nose turret, two each in front and rear top turrets, tiro in a lower 
ball and two in the tail turret, all remotely controlled from three 
computer stations. 

After the first model (twin tail) made its initial flight in 
September 191+2 in a stripped down condition, subsequent status reports 
indicated that this model and the second model had developed an unsatis- 
factory aerodynamic rendition around the inboard nacelles which was 
adversely affecting the empennage, inboard nacelles, and ailerons. The 
third model, equipped with an improved design single tail, showed a marked 

improvement in directional control and rudder effectiveness, although 

23 

some investigatory work was still necessary* 

Throughout 191*3 there were many major changes in the XB-32 as 
it evolved into ths B-32 and most of these were a result of lessons 
learned in combat operations of the B-17 and B-2U. A single vertical 
tail was substituted for the original twin tails; pressurisation was 
eliminated and locally operated turrets installed ; the power plant 
nacelles were redesigned; heated wing de-icing was introduced; fuel and 
oil system improved; all-electric bomb-release system added as well as 

*- In this connection it is interesting to note the following statement 
by Capt. W. H. Stiger of the Weapons Section, APPGO: *tt is the opinion of 
the Weapons Section of the Proving Ground Conaand's Proof Division that 
the success of the B-S9 in defending herself in combat is attributable 
to the inherent superiority of the B-29 as an airplane, in speed, altitude, 
and maneuverability, and not to the reliability of the fire control system." 
(Interview by Hist* Officer, AFPGC, -with Capt. W. M. Stiger, Froj. Officer, 
Weap. Sect., PD, 10 Mar* 19^5, ia HB File 000*71, Interviews, cited in 
Hist. JUUTPGC, part XII, p. 50.) 
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M-series bombsight and automatic fli^it control equipment; vision, 
especially bombardier's, improved; fire-power increased; maintenance 
simplified through the use of standard parts; and emergency exits 
improved* 

The original intention of the Army Air Forces wag to put the 

B-32 into combat operations by the summer of 19i+5, as a part of the 

"i+d Very Heavy Group Program.*' But it wa3 August, 3_9JUi+ before the 

first Army test flight of a production B-32 was accomplished — and then 

it was damned -with faint praise* By November 19kh the estimated 

availability of B-32 airplanes was so meager and the production so 

uncertain that it -was thought inadvisable to plan idle use of the aircraft 
26 

during 19J+5* In actuality -Uie was nsver used in the European 
theater and was used in the Pacific theater only for a brief time on 
a very small scale after hostilities had ceased in Europe. 

Finally, on 12 October l$l^> > the disappointing program was 
officially terminated, its overall failure chalked up to "the exigencies 

27 

of war, -when 'too much' is more greatly to be desired than 'too little'." 

New Experimental Bomber Designs 1 The moot question of studying the 
development of ultra long-range heavy bombers superior to the B-29 and 
B-32 was brought to the attention of the Materiel Command by Brig. Gen. 
£• It* Eubank, director of Bombardment, in the latter part of September* 
It was pointed out that the Air Forces might someday be required to produce 
heavy bombers capable of conducting missions non-stop from bases within 
the United States to foreign objectives* This would necessitate a range 
of 17,000 to 20,000 miles under optimum conditions with an operating 
radii of 8,000 to 7,000 miles* Such airplanes, if possible, should be 
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able to carry a £5,000 pound mini mum bomb load for the full range . 

In August 19h3i North. American and Consolidated presented very 
heavy bomber designs to the Material Command for engineering evaluation* 
The latter *s design was the most interesting since it was a new version 
of a flying wing (tailless) airplane* It was believed by Materiel Command 
engineers that if the wing loading could be kept high and a high center 
of lift could be obtained for the landing condition, this airplane would 
have a definite advantage over the Consolidated proposed to 

provide these features by incorporating a retractable horizontal tail 
surface. This pressure-cabin flying wing was designed for four tractor 
engines which were to be turbo supercharged, completely submerged in the 
wing, and connected by extension shafts to two dual counter-rotating 
propellers. Each engine would drive its own propellers and they could 
be independently feathered. leakproof integral fuel cells would provide 
7000 gallons of fuel and removable bomb bay tanks would carry 6000 gallons. 

Defensive armament would consist of a nose turret (four *50 caliber 
machine guns), an Identical tail turret, an upper aft turret (two 37 mm 
cannon), and a lower aft turret (two 37 mm cannon), all of which were to 
be locally operated and pressurized. 

The principal unconventional features of the Consolidated tailless 
design were the large increase in lift-drag ratioj the use of full span 
flaps which allowed a high lift coefficient; the longitudinal trim which 
was obtained at the stalling point by extendable trailing and leading 
edge trim surfaces, and wing tip leading edge slots. Performance data 



See Chap, in above. 
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indicated a high speed of 3714. miles per hour at 30,000 feet and a war 
emergency power of 1+07 miles per hour at the same altitude. Service 
ceiling -was estimated to be 43,000 feet. 

Carrying a normal bomb load of 5000 pounds, the Consolidated flying 
■wing was expected to attain a maximum range of 7500 miles at an average 
operating spaed of 21)0 miles per hour with a crew of nine. For a short 
range of 3500 miles, a maximum bomb load of 1^.0,000 pounds (internal) could 
be carried at the same speed. Gross weight (war maximum) would be 
approximately 130,000 pounds. 

The Korth American very heavy bomber design, although showing an 

excellent armament arrangement, did not appear to offer any definite 

advantages over the B-S? and B-J2, T«hen considered from the standpoint 

of a two and a half year development interval from the date of initiating 

an experimental project. It vras believed that by adding mora horsepower 

to -the foregoing airplanes, plus two years of intensive development, 

based on combat experience, their performance would equal, if not better, 

29 

the proposed North American model. 

As the engineering development was proceeding on the long-range 
Horthrop XB-35 and the Consolidated XB-56 in 1943 and 19Lk, the Materiel 
Command and the aircraft manufacturers were encountering various retarding 
conditions and factors. The engineering completion date of 1 Iferch l$Uk 
had been set for the XB-35, such problems as aerodynamic design of elevator 
and rudder control surfaces, hydraulic boost control, and a new electrical 
system, had postponed this date to August 19k5* Additional difficulties, 
such as inability to secure engineers and technical personnel had also 
contributed to the delay in providing the first experimental model. 
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Bombardment experts, however, considered the XB-35 such an. advance in 

bomber design that it was deemed advisable to continue its development, 

30 

despite ihe eighteen months extension of Hie contract. A flying 

model (»3 scale), designated the N-*?M, had been successfully flown and was 

found generally satisfactory in performance, except that some difficulty 

was encountered in. directional control and elevator control at low 
31 

speeds » 

In design, the XB-35 '" as a full flying wing (tailless) very heavy 
bomber of all metal construction, to be powered with four XR-4^56c-7 
submerged engines driving dual rotation pusher propellers through long 
drive shafts, each developing 3000 horsepower for take-off at 2700 r.p.m. 
Hth a wing-span of 172 feet, a length of 53 feet, and an overall height 
of 19 feet and 3 inches • it had a guaranteed high speed of 3856 miles 
per hour at 35»000 feet and military power, and a range of 4600 miles 
at 2^5 miles per hour carrying a bomb load of 10,000 pounds* Its service 
ceiling was estimated to be 1(0,000 feet at .3 range, and the design 
gross weight was 155jOO0 pounds with a useful load of 71j330 pounds* 
The maximum bomb load of the full size XB-35 "was to be 32,000 pounds in 
combinations of l^OOO-, £000-, 1000-, and 500-pound bombs, with Sl+,000 
pounds carried internally and SOO0 pounds externally. If made up entirely 
of thirty-two 1600 pound armor piercing bombs the above maximum bomb 
load could be increased to 51,200 pounds. 

Defensive armament was to consist of twenty #50 caliber machine 
guns mounted in remotely controlled turrets as follows t four in a 
flexible tail turret, two each in an upper and lower wing turret, and 
four each in an upper and lower cabin turret. 
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Other features included pressurised crew compartments; retractable 
tricycle landing gear with dual main ntfieels and single nose Tinsel; four 
eight-blade d, full feathering constant speed propellers ; engine turbo 
superchargers installed in a plenum chamber; and other novel developments . 

Action -was initiated to procure the first XB-35 in July I9I4I and the 
contract was approved by Secretary of vfar Stimson in October of that 
year. The project was set up in three phases as follows; (1) engineering 
data for evaluation of design and release for development! (£) tests of 
models and reportsof contractor's flying mock-up; and (3) construction 
and test of .3 or ,k scale flying mock-up. Delivery of the first model 
was to be accomplished in 360 days from the date of contract. Along with 
this negotiations for one airplane had been arranged in August 19I1I and 
the contract was approved by the Secretary of lar in November. Later 
this contract was amended to provide for an additional modal in. case 
the first one was damaged or demolished in an accident* A mock-up of 
the initial model was inspected in July 19i|2, and the estimated flight 
date for the reduced scale flying wing was set for December of that year* 

The N-91M30. 1 Model later crashed on its l+5th flight after 22 hours 
and 32 minutes of testing, but two other models had been ordered shortly 
before this accident in order to avoid any undue delays in completing 
experimental tests* In late 1943, a change order was made to the contract 
to allow production of one N-9K-B model which would accurately represent 
the full size ^3-*55, including all modifications in design. 

Although the hoped-for range and speed of the XB-35 ™re probably 
not going to be realized, it was felt that the airplane might still be 
outstanding in performance. In fact in a memorandum of 10 January 191A- 

RESTKfCTES 
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Brigadier General F. 0. Carroll, Chief of the Engineering Division at 
Wright Field recommended that the "experimental and production program 
continue in their /sis/ present status, e»i* /sic7 , pursue vigorously, ** 
since "present performance expectations represent a great advancement 
making project highly desirable f ran a development standpoint* ^ 

By the end of 19144* it was considered that the over-all progress 
on the -was limited by the rapidity with -which solutions could be 

determined for the individual unconventional elements -which made tip the 
unconventional aircraft* None of the existing problems were considered 
impossible of solution* In fact, in connection with the future develop- 
ment of the B-35 type airplane MF Headquarters showed interest in obtaining 
proposals for installation of jet engines* From available information 
the B-35 "was seen as the only currently projected VHB -which could be 
expected to quickly approach the future requirements for airplanes to 
operate at 500 miles per hour and 1+0,000 foot altitudes. If compressibility 

effects -were determined as not serious it -was believed that the application 

3k 

of jet engines to the B-§5 type would result in a far-reaching advance* 

Meanwhile Consolidated' s projected XB-*J6 was also undergoing extensive 
experimentation and development. Designed along conventional lines, it 
was an all metal, high wing, single tail, ultra long range model powered 
by six R i0^O"5 engines in a pusher arrangement, each engine developing 
3000 horsepower for take off at £700 r»p*m* Maximum speed of this giant 
airplane -was estimated to be 367 miles per hour at 30,000 feet with a 
range of 10,000 miles carrying a 10,000 pound bomb load. 

The 23-36 was designed to be considerably larger than the B-19, thus 
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dwarfing the B-29 and B-32. With a -wing spread of 232 feat, a length 
of 163 feet, and an over-all height of l£ feet and 11 inches, the 
fflayittmni gross weight was to he 269,039 pounds* 

On a mission of J4.790 miles, the mammoth XB-56 could carry a maximum 
bomb load of 7S,000 pounds Ti&ich was unprecedented in the history of 
military aircraft. Other features of the XB-36 included a retractable 
tricycle landing gear (dual wheals) j pressure cabinj dual turbo engine 
superchargers j forward upper and lower turrets, locally operated and 
pressurized and mounting 37 mm cannon; two aft upper and lower turrets, 
remotely controlled and containing .50 caliber guns and 37 mm cannon; 
a remotely controlled tail turret with .50 caliber guns and 37 mm cannon; 
complete radio and radar equipment, and instrument landing devices. 

Negotiations for the XB-36 began in August 19ljl with the Consolidated 
Aircraft Corporation whsn preliminary design studies of a very heavy, 
ultra long-range bomber were requested by the> Materiel Division. Upon 
approval of these data, procurement of two experimental models, based on 
the completion of wind tunnel tests, mock-up and detailed engineering 
information was authorised. The delivery dates for the initial two models 
w^e set for May and November 191^. Ho-waver, due to an accumulation of 
unforeseen retarding conditions and factors, those dates could not be 
met. irincipal causes for the delay included a revision of armament 
which postponed mock-up construction and inspection! redesign of wing 
and change from a twin vertical tail to a single vertical tail; problems 
arising in weight and balances control; delay in receiving engine for 
full-ecale nacelle test; inability to conduct wind tests due to higher 
priorities which were necessarily given to other projects on production 
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prototypes. In addition a manpower shortage, especially of technical 

35 

personnel, -was constantly plaguing the project* 

Requirements for future bombardment aircraft were revi&wecL in 
a conference held at the Operations, Commitments and Requirements Office 
in Washington in March 19^* Representatives from Boeing discussed the 
suitability of current bombardment military characteristics and outlined 
a project for a jet propelled, high altitude, high speed bomber. As a 
result of ttxis meeting, OCSR agreed to prepare and submit up-to-date 
requirements for all types of bombers from light to the very heavy model. 
Air Force representatives generally believed -that a need -would continue to 
exist for an improved version of a heavy bomber in the B-17 and B-2u. class. 

The following month, the principal military characteristics for a 
long-range heavy bomber were established to guide the Assistant Chief of 
Air Staff, for Materiel, Maintenance, and Distribution, in planning future 
experimental projects. Requirements included a high speed of 525 mi3fls 
per hour at an operating altitude of i|0,000 feet; a service ceiling of 
il5,000 feet -with design useful loadj a range of 7000 miles uiih design 
useful load at operating altitude at an average speed of i|25 miles per 
hour. A normal internal bomb load of 20,000 pounds -mas desired with an 
alternate internal gros3 load of approximately 1+0,000 pounds, inter- 
changeability between bomb and fuel load3 being essential. Leak-proof 
range extension fuel tanks were also to be provided in addition to 
leak-proof cells, particular emphasis being placed on reduction of fire 
hazards. Defensive armament consisting of .50 or»£0 caliber machine guns 
or an improved version of the S3 mm cannon were to be located in fore and 
aft turrets with such other power mounts or turrets as deemed necessary 
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to provide effective protection during performance of missions* Com- 
puting sights were to be developed for these installations. 

The normal flight crow would consist of pilot, co-pilot, flight 
engineer, two radar**ombardier»navigators, one radio operator, and the 
minimum number of fixe control operators deemed necessary* The interior 
was to be so arranged that efficient performance of duties over maximum 
radius of action could be achieved* The crew as well as vital parts of 
the fire control system and engines wera to be protected by flak curtains 
or deflector plates , and crew members were to be permitted interchange of 
stations during the mission. Latest type of radar and radio equipment, 
instruments and navigational aids, emergency oxygen apparatus in case of 
pressurized cabins, adequate window defrosting and air conditioning were 
to be provided to insure maximum crow efficiency at all altitudes, in all 
flying weather conditions, either day or night. 

It was pointed out that those features of design that irould parmit 
maximum speed, altitude, stability of bombing platform, crew vision, 
flexibility of bomb load and fuel load, and the most effective defensive 
fire power were to receive primary consideration* Simplicity of maintenance, 

fueling, repair, replacement of main structural components, re -bombing and 

57 

arming also were deemed highly essential* 

In reviewing the progress made in planning, developing, producing, 
employing, and modifying the heavy bomber since the outbreak of war in 
1939, it is impressive to consider Uib multitudinous problems and 
difficulties faced and surmounted by the Army Air Forces and the aircraft 
industry in their concerted effort to provide a weapon of superior 
quality and performance. The MSB theory became a reality in late 2$kk 
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and throughout 19li5 as B-29*s pounded Japan into submission, and the 

following exercise in crystal ball gazing on 12ie part of VHB proponents 

early in World War II took on added significance Kith each passing year: 

By_ taking advantage of prevailing easterly nind3, the planes 
/B-29's/ could take off from India or China, bomb Japan, fly to 
the TJrn&sd States, nhere refueling and minor repairs could be 
performed, and then fly to England via the Southern route, possibly 
bombing enemy installations in the Mediterranean on the nay. From 
England, the planes would take off for -the Orient, again bombing 
Germany on the way. 
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Cbcpter VI 

INFLUENCE OF COLlE-iT CM HEAVY BGMB3& DEVEEOHvENT 

Prior to ."xerico'^ offlcisl entry into \iorld iVjir II, the B-170 
v?as gdven a trir 1 owrr-ticn to determine ito effectSvcnc-as in higfc. 
altitude dsylifht precision bombinft. On 8 July 1941 3 three Briti-^h- 
operried Fortresses were dispatched fron an English b?,se on a mission 
efjpinst the Gera?n nnvrl b-ise at ITilhelmshaven. On the wey, however, 
when operational altitude had been re-ched, one of the Fortresses 
was forced to abandon the primary tar pet because of excessive oil 
thrown fron all ewpix&s which fro?e on the toil rttrfoees ew9 foaled 
the contrail, educing severe vibrrt ions. This bomber hsd to descend 
to 16,000 feet to free the controls and stop the loss of oil, end it 
eventually tombed Gerrarn airdrome on ?xi island of? the coast. 

The other tv/o B-17'3, despite a simLVr loss of oil, rr^cbed the 
terget treo independently ?yi<3 released tbeir bombn. One crew rdmitted 
miss in? the tnr<=vt end the other vra? doubtful if they scored c hit. 
Ho flak or fighter interception wro encountered en route or during 
the bombiB? run. On the return trio, they we cbrillenfted by twp 
Germcja I £-109*3, one trailing astern of on^ bomber while the other 
pessed ahead in s climbing turn and msde a quartering attrck from 
front. The pilot of the fi ticked B-17 turned into the fiphter which 
passed without firinp r- shot, soon?a to tbe rear, m-3 then fell off in 
a spin. The second MS-109 followed a similrr pattern with firing and 
dove efter his spinning via^mte, 

105 
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Although the Ger^n firhtera hid been in s good -Dosition to 

receive an effective burst, the front f.mner of the B-17 couldn't 

fire oeeeuce of window frosting aid the side (manners ?lso were unable 

to fire because c defective interphore systen bed prevented tbe fire 

control officer from warning of tbe fightere 1 position* During the 

return trip to the home b Q re, the pupercharger of one of the Fortresses 

1 

felled but the bomber ms able to maintain it? altitude. 

Althoufh this first mission wis an operational failure, it 
represented a cotah t test that pointed to the imroedlste necessity 
for correction of mecbcnic^l end electrical defects encountered in 
hiph altitude flying heavy bombers. It indicated tbe ceei for in- 
tensive trtining of air orews, particularly the bombardiers, in sJjnulsted 
combat operations v-'itb the srme type of equipment. 

Reports mede by military atteohe s and other rpeeiel military 
aviation obrervers in the belligerent countries, were received and 
used by the Tvlct^riel Division in collaboration with British -malysts 
in making invest icptions of the^e problems. Out stand ins cmonp these 
m/ere the need for increrr.ixt? the critical altitude to approximately 
35,000 feet, the simplifies;: tion of control, fully cut orotic carburetors, 
an inproved oxygen system, efficient defrosting aud de-icing devices, 
linkers between turbo control end throttle, leskproof fuel trnke, and 
automatic &n?i*e cov.l cbuttert • It was obvious that mod if icrtions 
in engine?, structure, srmament, end armor ?,ould b~>ve to be uirde on 
current production bombers trtf vrrious cbsr-ppse incorporated in experimentsl 
models byred on tbe trend of combtt experience abroad . In the former 
Cffie, studies end expavisastAp had to be exhaustively conducted to 
determine improvements that could be s?fely made without jeopardizing 
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the flow of bombers from ,*j»rie«n nPsenMy lines to Great Britain. 

Tli e E nropeg n The iter of Opprghi ong ^F0}.t American heavy bombers 
had been derived ar^ developed primarily for loijf rar-se high level 
daylight precision boiabin? of speoifio targets. Consequently, critical 
factors were speeds bi**h enough so that enemy filters would not be 
pblo to fly rinpi around p formation, rnd the ability to carry heavy 
lords to extreme altitudes in order to escape the flak which was 
lethslly effective during 1941 up to ^proximately 25,000 feet. 
Increased engine hor'-epower, fe^r-driven or turbo-suT5ereh.f3r<?ed, rjad 
heavy firmament were the early snsvere to sore of these problems. 

Tho RAJ 1 , unconvinced of the v*lue of dsylifit precision bombing 

with f our-enflnff aircraft, wps extolling the merits of safer night 

orep bonbing m3 point inp to their own rccoraplishments in that field. 

But Ameriern siriren held to their long-accepted bombing doctrines snd 

maintained their frith in the prccticrbility of dcylight heavy bomber 
3 

employment. The RAF was further convinced that the B-17 would make 
a satisfactory night bomber but pointed oat thct its firepower was 
wholly inadequate for protection during daylight missions, and that 
its bomb eftpecity wris too light to warrant the rndius of action of 
which it wca cppable. The B-24, however, they considered & superior 
night bomber because of its greater bomb load end larger fuselage 
which mf>de possible the installation of increased defensive armament J*" 
The R/iF rl30 believed the B-24 peculiarly rdrpteble to cor-tal Petrol 
for locating ond destroying enery submarines and the German Focke-Wulf 
patrol (FT/-200) bombers. Although the liberator bs.d less defensive 
fire and hifb rltitude speed then the B-17' is it v/<s still superior to 
the German bomber. 
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The B-17, iwifh vhich the VIII Bomber Command started its official 
operations gainst occupied Europe, r-.c the first of the improved corobst 
model bombers end wes equipped with her vicar rrras'nent (tail guns and 
power turrets), protective ar&or, fnd bed a greater speed and bomb load. 
A newly designed dorsol fin end lorger tail £rve it greater stability for 
isiprc-ved accurecy in hifh altitude bombing. It slso incorporrted the 
new American invent ion— Automatic Flight Control—which permitted the 
bombardier through his manipulation of the bomb sifht to control the 
flight of the airplane during the bombing run. With the-e modified bojnbers, 
precision bomb sights, latest tactical and strategic theories, and a 
nucleus of trained corab-t crewa, the VIII Eomber Oora-^nd set about a 
Job in the Eurarcer of 19-42 which h*>d never been successfully eeeomplished 
by either the British or the Germans— the conduct of l«rpe scale daylight 
bombing missions. 

In view of the fair success of the R*J* in small daylight raids on 
Europe in late 1941 9 which hpd encountered stronp enemy flak end filter 
opposition resulting in the loss of sever?! B-17's, it war debftable 
whether maas daylipht bombing ^3 feasible. Eighth Air Force lexers 
intended to demonstrate that it c ou ld be done, "preis, during 1942 and 
1943, /Iraericon heavy bonjbers, vith increasing tempo, foupht their way 
to vital tercets, hit them, gad faatfrfc their ray back to distant bases, 
constantly homered by r, confident cr& determined foe, Against these 
bombers, the German Luftwaffe and ground forces pitted their thres-fold 
mechj-nism of defence (which cerial bombrrdmsnt itself feed helped to crecte)i 
radar detection, intense nnd eccwfite anticlrcrcft fire, and highly 
maneuver able, heavily ar™ed filters. Individual /jnerican bombers, 
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stripling fvon Isvre format ion?, v-^re pounced urson by waiting enemy 
f-Sfhters ?nd defrayed . Some bombing runs were disrupted by skilled snd 
fr-natical Ilasi air aorab-t tootles, but tbe Fortre?"ee and liber rt or s 
continued to strike through to their objectives ritb incressinp numbers 
cdsd rrccurocy aid ritfc relatively minor losses. For the time, st lesst, 
f ctrctepic offensive weapon h?d proved superior to the most effective 
forms of tecticel defense. 

In this connection, General Arnold pointed out late in 1942 t*>ct 
the B-17, although, in some instances attrcked by cs nrny 75 M&-109's 
or FkKL9Q'g, v;;. s ry-'ei enough to limp brick t'o it? b-<*e vHh hydraulic 
system destroyed, control wires severed 9 gunners wounded or killed, tbe 
co-pilot knoolked out, r.nd the plcne practically out of control. Besoite 
loaces American heE-vy borrbor cttrition bed rer^ned corwirrvfaively light 
considering tbe lor^e numberc of erseay fiphters shot down. Up to 7 
December 1942, only 21 B-17 1 3 were lost csd another 25 missing in action? 
yet tbe bomberc h"d destroyed & totsl of 301 Nozi fighters— a rat .o of 
6 to 1, 

Peril -ipa tbe most irarort^nt development, arising out of this errly 
combat experience w*s increased fire pover, since eneiry fighters were 
reckless end oppressive md pressed \ ovz their ettecks with telling 
effect despite the murderous defensive povier of the .50 calibers firing 
armor piercing end incendinry bullets at the rrte of several hundred 
diots per minute, 

Esrly in 1943 the Eichth Air Force asserted tb-rb the heavy bombers 
l *were still able and shp.ll continue to knock down better then 6-1 eneny 
fighters for our bombers losses .... V,e cm, however, reduce our 
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losses erd grertly inere:,re en^rry losses as soon as we huve the front 

or chin turret. The Germrns pre new matins' frontal attacks almost 

exclusively end all our recent losses hsve resulted from this form of 
7 

attack No^e arsaults nerrly rtopved American dry light bombing in 
early 1943 , and it vfas only the installation of nose guns— -and later 
chin turrets— that relieved this critical situation in time* 

Incressin" American bomber defensive armament wes of special 
importance, beecuae the long-rsn^e ercortin* fighter had not yet pub 
in en sppeersnce. Just whet constituted "effective'* firepower wes the 
subject of considerable debate, study, and experiment *)t ion, and, it 
wt3 conceded that the mere presence of numbers of guns or cannon, 
irrespective of caliber, wss not indie tive of true firepower. Both 
the B-17 end the had to be treated sepsrrtely and every conceivable 
consideration given to the number of Y^egpons, their csliber and, above 
all, their locrtion in the aircraft to assure maximum protection. A 
greet denl of stress v&s placed on power-driven turrets for ."11 sissec 
of machine gm^ ^d ct^non. Such installaticno include 3 locally operated, 
rt-Kotely controlled, aid porcr boosted hmd-hcld ncunts. The letter 
v^ere vr.-t I'^rcvtr iKtfts over the original Finale h-rd-held flexible guns 
of early model £-17 ,c, ? innciruch r.s larger crlibcr, irultiple* wefpons 
could be nore r.cevrr fcely controlled ; rd rioted frfc* froirs the slipstream 
effect encountered at Vdrh speeds. The iirproved srnament installations 
on the B-173S ard F did rruch to corTcnci the rtsepect of the luftavaffe 
fi£htf>r pilots in 1942. In addition ne*>ly developed automatic computing 
sights force-d eneiry figbterr to rerasin at n rrnge frorr. which their fire- 
power Y<a3 compsrctively ineffective, and contributed fre^tly to the 
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succesa of heevy bomber missions over Germejoy. 

A6v£,aceEents in boKbarditent sircrtft armament sinee the citbreak 
of florid ftar II hes3 nececsltcted the development end construction of 
new testing facilities, wMeh included indoor and outdoor firing ranges, 
cold rooDis for test firing at e^remely frigid teinpGrctures , high tltitude 
pressure ehtnnb&rs, sight end computer t est ir> g device r, sr»i* sconced 
electronic testing equipiaent. Since American heavy borcbers beet to fight 
in both arctic and deeert ten-porotures, it because mandatory to design 
armaroent for perfe ct operation in ell climatic and atmospheric conditions* 
Thus } testing te-"pe rctvcce'i h&ve rtnped from minus 65 de^rtes to plus 
160 decrees Ff torenheit , and high cltitude tricantent operation Fas beinf 
continual] y studied in preesuriaed chambers. Nevi greases slid oils to 
allow smooth funeticnir^ of guns ot extreve oporoting temperatures were 
also developed. Effects of cold end het.t on tbe thick transparencies 
aronrd windshields and turret installations required extensive study and 
new types \jern designed to of feet damaging temperatures . And, exhaustive 
tests of fire expect rnoy of, guns ond. cannon produced innovations in 
construction and installation methods thit .insured jnexisam efficiency 
at high altitude and under concentrated eneriy fighter attack. 

The Commandant of tbe Air Forces School of Applied ?actics advised 
the CoEnanding General of the ;>rry A ir Forces, thrrt iirrroverents- in 
aerial gunnery rere rleo needed . Incr eared mizsrle velocity wss advieed to 
increase renge, flatten trajectory, and improve the percentile of bits. 
Installation of .60 caliber guns rctber than 20 mrr. rnd 37 ran. cannon 
turrets s su^rested since the chsrpe of tbe former was about tbe setae 
8G the 20 mru cannon hut it had a higher Hurdle veleeity, flatter trajectory, 
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rnd loafer rcn^e. The 20 mr „ bed too much drop end the 37 ram. too 

much veicht for rshIirf r ctory eonb.t results. In concluding the ComniE-ndant 

warned: '*We know that the engineers t;5J.1 r-ty 'it csn't be done 1 vith. 

xegrrd to much of the nbove . They told you general Aroo3d7 tb<yfc T.hen 

ycu insisted on more mris and lef-k-proof* trnV:s for our fight erf?«~»bi?t 

they did it, end where would be todsy if they hadnH been mnde to 
g 

do itt n 

As a stop gen to counter the prcroin^ intensity of German fifhter 

opposition, modified E-17*s ¥<ere her.vily prned f.nd prinor«3, rederioncted 

YB-^O'r,, end introd™eed Unto the Lwope?n t^p J-er 3n mid-1943 ?s "fi^hter- 

dectroyerr" to eccoimrny ^nd protect he-vy bcnb*r fo^ tiens in deep 

9 

pen.etrr.t5on. iris?5cnc over Germany » Mcsqupr*:d J inf rs B-17's they flew 

in the most vulr^reble position of the corbet boxep. /J though they 

took the German fighters by surprise tnd achieved r t-cticKL victory, 

the YP-^O'e? were Inter eliminated. The very fe^turpp which by rendered 

the escorting bobber prrticulrrly f ormi* <=ble— tvo extrr .50 c> liber oan?, 

extro OTmor, estr~ pt unit ion, t cbin turret for protection re-Hnrt f rcrrf si 

rttfeks— proved dates jrentrl in r etp*l cowb-t rince t>>e barber- it wss 

protecting rere frHter rft»r be: : ff relieved of theJ.r homb 3o , -' !, p --nd 

11 

less susceptible to fir-'Plir** when rn entire T"" dema^ed. Many of 

the sew features incorrorrted in the YE-4.Q, horever, were Icter G^c^ted, 

to the B-17, 53proviriff it** flffenrive armament ;nd armor until lon^ 

12 

dirtro.ee fighter ° veift- "-vrilrble for cover protection. 

fhfr fre exbra'-tive rer^ vrcb "pd experiment ; tion applied to develo^-inf 
sunerior TEtnient r< ^ jl~n * r n it d to improvenent oxyren systems pnd 
interphone cojratunictionsj v^jidcw defrostftnfj de-irixi? equipment | elec+ric-lly 
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hert.ed flying suits', helire+s, fogies rnd plovejij armored ve^ts for 

crew mecshers; fl«k curtrins sncl leckproof fuel t?nkp; turbo supar- 

ehcrpere j automatic flight control} drirpening fleme exheustsj incrersed 

engine borseroT'er -•it3 cylinder cooling; and urny other items that ro 

into the final nnkeup of r >. fc.rt, strcn?"3y ormed and nrtflored, hi^h Eltitude 

he^vy berater end its coFib't crrt. 

After rk , -ndnrdi7.f+ioin end proeurewnt of new equipment Vfork was 

continued by m^nufceture-rs in collaborei ion with t^e Ks'eriel Conraai 

to further improve the article , Since airplsre production vns on an 

p^enbly line brsis, however, it var impractical to eMect frequent 

revaKpintr of FR-eobly lices and still! continue to have an uninterrupted 

flow of bcniberr to the contort theaters, ^be trsk of medifyinf ths "irpl~neE 

logierlly coiild not rect exclnrively vdthe t.bfs msnnf r.ct/urer . To alleviate 

the const <-nt,]y frowinp derirnde for changes in combat bcrcbere, Modification 

Centers vers established In 1942 through the cooperation of rirline 

organizations and l»-ter tVe ^irrrrft manufacturers. Since there plsnes 

were destined to go to all parts of the £lobe, with the hervlest need in 

the LTO, the to' edification Centers mid© lsrt-mimite chtnpei recording to 

13 

special cornet or reoprf rhical requirements. 

Shortly cft.pr thp M Cetober 194-3 mission "frinst the bcll-heering 
plsnt at Schv/einfar* , vfhen 66 Air«ricr.p bombprp wore lost out of a force 
of 395, the Eiphth Air Korc*. edrci+ted tbrt it coul^ no lcn«er continue 
^ong r£jn<?e deylipht he<-vy bcmbir otxtr,-tlons ar'inst Germany bec^ufe of 
the mounting he?vy lapses Inpored by energy fiHhter notion. In the ^re-t 
sir brttle which rs^ed durincr the rnpropcb and departure frai* the 
Schweinfurt t-re-Ht, the Luftwrffe had employed over 4-CO figh+.prp. Over 
700 jttrcks hvd been nre^-ecl from altitudes as hir;h ar 34,000 feet. 
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£11 knowi air t'oticr— -evcd meny cierivgtich?— -trtre tired by t^ enemy + o 
"break up the fofm.it ions , ineluo irif' lobb-inr: rcefce+E c rT?e of prm*ox- 
intately 1000 yards, pir«-t o-rir bombing and rndio jamming to prevent 
conirunicrtions between the bombers rnd short rsnge escorting .Allied 
£ itchier* 3 . The fiphters leter h^tf to withdraw because of limited fuel 
"fter covering the rv« " <m for 2/0 m?lpr to the Sittcrt jree or* the 
Geriftsn ton? or. No re+iirnrin" --ynrort roiild ho fiven the bomhpr^ because 
of den'-p fogs ot fighter b-.res . TJnf ortyna+e str^pler^ from the bomber 
forwtions ""(ere iwi^di-tely ettrcked by s' srjrt of German siorla-engine 
fijjhter* xrd bitted oyt of the sky,^ 

Air rtrr*e»ists imwedistely adopted 9 policy which demanded con- 
tinuous extensive fighter cover in t<3r«*et ore" 7 " where the Luftwaffe 
might be ~ble to c^ncentr-te 'P effective defensive force. This V£"5 
*: t-°,cit "'Jmis^ion th*t, dr-'rihe- exceptional improveFiCnl "*n spec', 
eltitrtfe, srrw,^e»t , nrd er^or, even the lerre^t ^f-w bomber formations 
wculd prove vulnerable to l;iest enemy fir trH-io^ ard weapons. It 
seemed that the best effort •? of the VIII Berber Comm-srid had been c!e<si lively 
excel3e£ by the Gernant. Tiirely errivsl of the Ipteet lonp r'in^e firhter 
escorts ???ved a cri+icn situation arid permitted vminterrupt^!? continuation 
of the Combined Bomber Offensive (CBO) , 

In "setrchirjf analytic of the oper; + 3 onf)! problems of the American 
lor" renpe hefvy bomber dr^ltnbt offensive ro-'^nEt Germany the Eiphth 
Air Force msde a number of modification recorroen^rtions br^ec? on combrt 
experience since the first bombrrdffient mis? ion in Aupust 1942. Armor 
pretention for encine<3 vrrs leveled of hipbe-t iirnortrnce, since roost 
be Fiber r were lo~t -i- p result of b-ttle tfr-msre to norer plants and consequent 
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strrpp^in^ from the formation* Kext in jEportpnce w^p the reduction 
of fire and explosion, bpsrrds. It rt>s considered urgent to devise 
some rrethod of nrotectinf? the engine*-, fuel tnnks and tubine, perhaps 
by extinguishers attpched to erpine nrcelles find fjreprc cfing of tsnks 
and feed lines. IncretFed --jrirsEent , including improved pues, automatic 
conrarting devices and turret operation, wre strongly urped, the type 
end loeetion of armament b?«ed primarily on the direction end relative 
effect ivew? 1 " of fjehttr -tt«-.cks. For example, Iste in 1943 the pre- 
ponderance of fighter sttjck 1 ; jnd hit* on nervy bornher f^rmstion* 1 w»s 
frcm t?e (5,6, end 7 o'clock). Enemy fighters, in p? rtieulT, 

pounced upo» strtfgler-s from tb<-t vimt-pe p^ipt, rpd *nich attacks were 
likely to inorerre in prccorticn to the number of bombers etui oped with 
nose or chin turrets. Almost equally freouent ^ere frontal et+.^cks 
(ll 3 12 ard 1 o'clock) in which the enemy had the greatest relative 
sdvtrrtrPe rince hjts from thvf- direction vere more likely to be lethsuL 
to the bomber «nd crev thrn from sny other r>esition. Compared to the 
nratber of r.r« ss <- Tnade, hits were more often ^eor^d in thrt quarter. On 
the other hsnd, «H*e "f-trcki {2-/ zr,6 8-10 o'clock) vere fairly infrequent 
and the hit? relatively few. 

To counteract thefe intense and effect ive en o ry air trcticr, the 
EiRhth /lr Force recommended, that the fifOe-i long rsn,we protection be 
afforded to tt? rerx querent, providing r tril turret with a wide -res 
of fire, Nore turrf + r should he installed to inorp-^-e protection from 
the defdly frontal ptt eck t av& the possibility of "*d5n^ horizontal fire 
in the no?e ?vd tail curdr-nts of +>e ur^er brll turrets to eliminate 
eTirtinf desd fionef should he re-eynlored . 



:^H#r*''!i'f»fflff 
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/jQother hezscrd to tsffieient operations wa^ self-inflicted d&mcre, 

especielly to the B-17'3, c^vfed by Tv,\ist gunners firinr to the recr 

and hitting horizontal stabilizers end elevators, end d? nps-inp-fce wins 

tips when firing frontward. The r cdio- runner' n bullets occcsioneJly 

hit the vertical st'hil±zev md thoce of the bell turret guns clfto 

struck the bomb boy doors when opened. Possible solutions to this 

bczsrd were to incor^orrte interrupt or ^ on wrist pun? or provide 3 

modified wnist de^i^. If wrist runs *ere entirely eliminated, fire 

interruption of some kind chould be inrtnlled to wold pelf- inflicted 

15 

demsge on any crrmfererit covering similar defense zones* 

lb tire ensuing months of the Materiel Contend directed intensive 

research end experiment ct ion towcrd rolvinf there critic?! problems, 
Ifeny had already been under study for some tire. Exhaustive testing of 
the improved fe'tures of the henvy bombers t.cr. then conducted by the 
Proving Ground ComKnd rt Ef»lin Field. In force crrrs,* pcrtioulcrly 
in new rrccewent devel events, exoerirantrlly eaiaipped bomber? were flown 
to the European tl-€'ter for trirl in natucl conb't before extensive 
modifications -were nmde.* 

Ultiimtely, the B-17G entered r.itb ranny of the erinprcent features 
which the 71 II Bomber C our. end urpeds the Eendix chin turret mount in fr 
two »50 crlittr nro*; for oparction by the bombardier; one hand held 
.50 caliber st ordered on either side of the nofe end firing forward 
end to the beam for use npr in rt converrinc frontal ott^o&s in c c re the 
chin turret shot out of notion; cn improved Sperry upper turret with 
two .50 cnlibeT hrvinr the K-3 computing punsipht; one hand-held .50 
or-lAVr «?t e^ch enclosed weist window-staggered-en K-6 mount r; a Sperry 



* ZA. see cr s ?e of XE-/,0, this ohepfeer cbovt. JiJ^inm/ i.ir 
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lower brll turret vith tro .50 cilibers end K-4 si^t; two .50 caliber 
tall 5UJ1B, having : 110 degree £?dnuth ccne of fire ant? usinp optical N-8 
-?nd X-6 Eights* Som of the E-rj^s were elso eoulr-peS vdth improved 
cxipercharfera (B-22) which, gy-.ve better hi^h altitude performance, special 
TtdvT devicds (/ll/AES-15) for bcnbing through the ovsrc-'t, end hiph 
altitude radar altimsters (:;QS-71&) ."^ Sn-its-open bcmh b-y doors also wsre 
sent to the Eiphth Air Force for installation rod comb-t testing on sever"! 
of their B-17»s. 17 

In mother analysis of combrt operation?, it wss foiwd tbst sntisircrr ft 
fire wns responsible for nearly all of the bcttle derate to the American 
hecvy bombers in Icte 194-3 and eorly 194/j. and h?d erased a nunsber of 
casualties despite cir^line ?rmv it?\ f.rrrored crcri v^str. The Ei°bth 
Air Force Operational ftefie^rcb Section erfcisarteo' thct their dsy bombers 
tied experienced ten times the dir.c^e inflicted uoon tbe British ni?hfc hoiibers 
vhich co-old trke evasion ;ction oil the time, even ov*»r the terpet* The 
ability of the E-17 and B-24- to cbcorb s lot of fl-? 1 : end still return to 
their bases was considered the worst valuable military characteristic of 
these airplane s. 

It wes pointed out, r3s:o, thr.t althotipa fewer Gerrotn filter attacks 
were now occurring, in coiup^fison fnitb the nn^bor of boWber<3 sent out, 
these fighters were to coning more lethnl carticulsrly in frontal attacks 
which severely d Biased engines. From o study of the location of all 
combat bltp 3 the Eighth Air Force recormen^ed armoring engines in the 
the following order of importonces (l) the front rnd the cowlinp lerdinar 
ed?e, T/hich should be of steel: (2) the underside of the enpines which 
should be of steel™ or dnralurain if weight would not permit the use 
of the former. It wr,3 also believed that either off the-* metr.lo should 
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be uired in extending the protection beyond the un'?erg5<3e armor, over 

the outer skin of the nacelle, to ifcell behind the five-veil nnJ cooling 

pills. It proposed to collect l11 evidence possible to determine 

where armor could be s f .ved elsevhere In the bomber ~, in order to decrease 

the vulnerability of the engines to rocket end cannon shells and the 

gn dually incres,3in£ flsk. 

In view of the imminent -jdoption of fueiL-injection on engines, the 

Eighth Air Force, also rdvnnced the possibility of usinf safety fuels 

S3 3. maa.3 of reducing the infleKS-ibilitj* of the he-vy bobbers in cenbrvb . 

Changs necesscry to convert fuel injection engines to spfirlc-ifnition 

becvy fuel ope^f.tion weald help eliminate the explosive risks encountered 

Yfith prolines est hifdn altitudes ?nd reduce the need for fuel tank purlins 

end fjrsoline protection. 

The relative merits of the British high pressure rrd American low 

pressure oxypen ryrtenic uere ilso dicr>uesed and great importance ms 

t+trohed to reprrrtin" oxygen cn5 hydraulic equipment end containers to 

decrer the fire hcBrrd in one of hits on either* Kon-infli T nmrble 

IS 

hydrnulic fluid vss urgent;? y required. 

Some of these criticel needs ;ere tenpor'irily met diortly sfterwrrd 
■when 25 E-17G 1 c equips 3 with engine rrror were disp'tebpd to the VIII 
Bomber Conticnd for hri£ md approval before action wro initir+ed to 
supply production models ftith this equipment. 

To rid in tvoidins rocket att-ck, wtter injection for heavy bombers 
engines wr." under concurrent study by the Materiel Comnnrd and war- to be 
reedy about December 1944. In the isetntime, another mstbed was developed 



of*** ^ 
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to increcre rrrefd tb^owb chsn^iu^ the csrburetor en rich merit jet .^nd 

needle j this incre'*-ed tbe horrepower rating of the 1S20 engines from 

1200 to 1400 .it 2500 v*v>,n t) tans providing an added 20 miles per hour 

at 20, GOO feet. \,r*cv injection, when svrdlrble, -aovl^ produce m 

19 

Bdditicnrl 17 mile a per bour« 

In tbs 3cb- -Qinfurt t-ttle of 14 October 1943, when the VIII Bomber 
CorirooS lost iscjru -ircrcCt in s finale ck;.- then it hs:l lost in the first 
Lix Hiontbs of opc^-.tion over Europe, it t^ec ctcr'ily cpp.,rent tb-\t the 
perpetus;! ftrufKLe bet; ccn offensive csnd defensive verpsm beoorrjn." 
more intearif ie'J . The 0e.r»rnc, veil rv.re of tbeir "rowing inability 
to protect vit-1 t- rT^c tbrotrhouh the P.eicb , vere c>:r>editin<3 tbe 
development of cotffiter reckons end rokin ■ r'^icl ch-r^c? in fighter 
t- cticc to stop or retard the derdly ef Ceotlvenerc; of precision bombing 
end the anprod defensivt fire -fov.-r of /-rericrn "hervies Tbe Luftwrtffe 
v;.~c ewoloyiQ* evcrv .-vcil-bls verron of defensive v±t Tjerfore and 
developing n'JV-or ones in c, dearer' •< e effort to bre.-k up bvro bomber 
for Talons U"d destroy tbe :;trcf-'lerr. 

D'orin^ tbe finS-fT of 1943- V+, he-v> bomber operrtSonr conclusively 
chc'ed that r:d-r benbin- i brou^h ovc^Cs. ~t had £Vt~ i>- belpnd the VIII 
Eciriber Oosnmird. to ro^int-jin mcxi--wn prec.-"jre on Gfrsny ccd continue to 
cciU"o hecvy c^tritien in tb.^ Luftv nffe, exclusive of pbyric^.l drs^e 
to t~r £••:+•?.. Germt-n filter crews hrd to be comt'-ntly "Isrted *md 
were oojnpel- 1 ^d to op<vrrte under tbe cor.t unfavorable of wectber 
conditions* 

nevertheless In the first qxrrter of 1944, tbo tot, -2 ntimber of 
3-17*2 lo^t or dr^-^-i on co!rb-t r,ir-ionr reached +be dismal to+.gl of 
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4233--or 13 per cent. Of this number, 5^^ vere fbot dov.n in combet 

sr c coni'eqvency of cri-™ 'lis" cu,ery fifbter n ; jlre T " or fish dira^e^ The 

B-24j because of i^c «ro:ter -vnjjserrbility, v?ac employed on eerier end 

fewer mictions, ruCTerin^ o totrl lore: or d&rpcre of 1006 of which 210 

?0 

were downed froa the ctus- s previously ^enhion'-* 1 ! . 

jLiltbouoh not oil of the lc"cnp of uir w&rf r re in the emnloyuertt of 
fcer.vy bomber? hive teen lo; rnr d in the LOTopeon theaier, p;rt of the w^ov 
no&ific^ticns in. d^gi^n, rr^^eut, rrd error r^rf ' r^ult of the extensive 
combet experience in tlu t therter rxd prove-? to ba of Te r i- f/iv r.ts'-e to 
o+^er .'verier air force 3. 

Itiod 3 t ^TJTiejjn l i'be?^er of Cfce rrt * nn^ (l,7?Q )i -.-wriecti becvy bomber 

operations in the .Vediterrc.nscn theater f-ced, ma5jaly, rpccit.1 aic+eriel 

problems iri^in^ oub of w^pt C02clit5r-ii? end tejTjeTVvttire end locrle 

festers. Thcs t remand our venge of teTperrture in Africa end the Hi^dle 

Ecrt, renfji"? fron 35°F in the Y..^n^er to 135°^ In. the "sijrwpr, toother 

Tilth the rbr^civf* ^u?,t. crd srrd tbest penetrated sro ruined the engine's, 

rwTonfc, bomb si^rtr, tufret^, other intricate equipment, ixxsed a 

sericua problem for Materiel Coirrr.ri engineers. In order to salve it, 

dust excluders ojid specifl filters- v:ure rieri'TDed ens? developed, &s well 

£3 covering for engine r-acelloc, propellers, turret c, gvna, cockmt 
23 

windshields*'" 

German fighter trcticr s^olrH; the hervy bonberr in the Mediterranean 
the-iter v-erR in {-en"rrl riEilT to those employed the Suropeca theater. 
They frequently rtticVed bomber forr'tion^ fror : B ry-jdrcnts but the 
majority of attrcks lere frcntji, pcrticul' rly e^-H'trt the B-17's. 
Rocket-firing fi"h%frr, iir to rir bcnbixig, decoy tretiec, !M~^d formations?, 

m i ftrii G KEffilW . _ ^ . 
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end eoor^in'^ed etlrekr. \ ere all u?ed by the Luftwtffe egainst 

22 

forc&ticns over Italy In 1943. Thus, E-lTA's end E-24D'? disepotched 
to the ITO in Ir.te 1942 were standardized ae Scv cp pr-cticeble vdth 
those £oiti£ to other thetAere. Deviations from the norm for the Fortresses 
included fusing control for nore and ttil fuses of Eritieh. bombs, F-9 
bomb shackles modified! for Eritieh genercl purpose bombs? radio eoir-ese 
witb. CTi and 200 KG component (EC433-G) j provisions for instillation of 
fls3ie dair-pers; dust excluders t,nd v em'r' instrument filters; removable 
intake rdr filters. j de^tri. esmofjl r^e j and sdepters for British hcttery 
certs, liberator JEodificrtionc v.erf similar. 

Pne5 f its Theater of Cpg^r.tipna (EPCfl i Hetvy bombers v-ere enployed 
in the Facific .Vrea under conditions ranpin^ from the intense cold and 
barrenness of the Aleutians to the bunid, ctiflinf hett of the thick 
•luaclc 3 of the Southwest Pacific accinst en ereny who^c &ir tootios 
varies? fror, excellent to very poor -nd ?*oee cntlcircrrft fire rented 
from intense end sccurcte to v«->s?-: end ineffective, 

In the Northwest Fccific, heavy boEalf-rs of the Eleventh Air Force 
operating ic the Alsuticns fought the weather more than they did eueirsy 
air cr eft , In tho most voritible clip&te in the world dense fow srd 
hi?b winds 1 blew in from different directions simultr.neouPly, bevy reins 
E c d6 lakes; or quefmires out of Jimfcrioen air bc»e8. Modification of sll 
E-17's and wtr. imps ret ive to keep them in operttJcn. Accurate 

determination of rrcM eriels end methods iras ear.entirl to insure coinbct 
Berf0riiie3.ee in teener '.tures ixc low ?s ninus 65°F. EoHbers stendin,"' in 



such terpen tur» -r- for i rtriod of fix to eifht hocur hid to be c;p; ble 

23 

hi c' delay. Typiccl 



23 

of being ^tj.rt«d vith a rtfniw o-' delay. Tyriccl problems thrb h',d 
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to be solved vserp, shrink' of p;rtr of the aircraft :ri differpnt rctes 
depending upon rbether the mrt * - r rlwsrfjwm, rteel, or rubber; tbe 
brrdeialnp of en^ir^ oil to H-on*-* 'v<3 tbe thicker ?n<* of glycol coolant 
to ;ielly. Hjdr&uiic ho<*e h^cc^a brittle rim^S; rr& tdr^s crrcked like 
ehino. To protect tbe *^rplene r r 'rxnM, the effect of tbif "rert cold "31 
repfratr. ? f inb f -ris5_+ ion requirements were enveloped, e a cb the result of 
long rnd difficult months of rerearcb ' 

Tb© U-teriel GojurcnB vo r J tbe Cold V'eather Testing Fetrcbrent at 
Lcdd Fi')3d, iUrdka, were c? lied upon to solve these problems in wirttrir.ctioD, 
Some of their jrcdificttlcnD T/ere full elcrir-£ put ew tie sbntters on the 
oil rrdictorj r>n oil dilution syrtem; a sylcol "ysrtera of cbin he;t v/ith 
ea^ine boilern, with piping VscJ* to Vil funr^r, the b-11 runner, red 
tbe glare derss on the t <-..-. ■ ruu turret; outlet* 1 for connecting elpctricrlly 
be :;•*•«* ruits; ".oon- ?:rd Ice-treed tires of tbe spline Wre tyoe; special 
noD-freesing pre : for lubricrfci&s control eyete»csj Is^fing for engine 
prrtrj £.n oil. irrprrion better; c special bydr&ulic rystent; full closiug 
engine cowl f l'.ps ; deieer boot.c on Tirra ^nd borizootcl rrd vertical 
r.t.'bD.izer'j; jnipereh arper re-let ore operrJ-etf by oil from tbe m^in engine 
oil Bystenj windsMpld vipers zrd dr-acin«; ryten for tbe pilot csbin windows 
end the boiibr.rdier'E ob-prv.-ticn wirdcir?; provisions for £uxilir*ry engine 
priminp, with prop;.ne; Ir^fin? of oil tanks vrl linns except those vbich were 
self-ceclinf , red mrny others/- 3 

Combat esr t -r5ence in this therter reeersitnted no mijor modifications 
ii> crmc-nt-nt ,-jcd r.r?nor , Tbe winterised be- vy bombers were csnnble of 
oourteriBf tny eneiny filter cirf cntijdrertft action provided by tbe 
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Coiab&t iriBplon3 performed by he ivy bomfcers In tbe Central Pacific 
vere primarily lon^ ratine in cht.rt.cter lv* fron fpw rnd widely scattered 
bsces. Although predominantly a Nr>vy theater, the Army Air Forces wus 
the ctrctefic rrra of tbe fi«*lv.< cfeinst tbe Jcprnese , worHnr in clop© 
support with the cr.rrJer-br.red t.-cticcl nrv&l eir com. With the latest 
modified heavy bosberr on hcnd, having ©renter r&n^e, fire pcner, and 
bomb lotd, the Seventh Air Force wce r>reprred to carry m offensive 
tfainst Jcpsnese be res sod. nater-borce tr.r^ets hundred end even thousands 
Of miles cwoy. In those lonr' vrvm operttionc no filter cover could 
be provided, strong prmsrient end armor rnd rkilled fimners v,ere to 
E#ke up for this leek. 

Arec bombing in this theater vine practically mknom . Objectives 

h'jd to be pinpointed ?nd ejich bomber m?*de an individual run. In view 

of this feet, Jcpsnese fifhtera and £10c were able to concentrate on the 

ship before ocd rfter crc^rinf the tcrfet, while an intense antiaircraft 

26 

box barrcfo t>'c.o thrown up over tbe target itself. 

The B~2£D's first received in the Pacific Theater were equipped 
with five sep^r le .50 crliber machine puns in the nor^ tbur msMug it 
difficult for the punner, axd impossible for the bomb&rdier, to fire 
during a bombing run. Consequently an improvisation vs.e rrnde at the 
Hcwniian depot of the Seventh Air Forest the retr gunn turret was trans- 
ferred in +p t g to the nose. This proved go succeesfttl in lcter combrt 

operrtions thct it yiz? adopted, with iippr overrent e, for production model? 

27 

of both the B-24 end £-17. 

Subsequently report t from 'Hhe costrt creT,0 resulted in numerous 
recommend ct ions to the I.*; teriel Oommord. Becpuio of the pr&vni 1 ins Japanese 
fighter trctics inoret ^-ed rrrror plote in the no?e, the wsi^t, end the ride 
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of tho tall compartments of the B-17B wc ~ (Sec 1 <*ed , cr veil n new type 
belly turret to replace the nclfuncticninf old tvne. Other armament 
rsuf^cstions include^ a redesigned "eyeball" turret cinre t^p present one 
ws too confusing, erasing cold end crOTps et hir'n altitudes j two side 
mount nd .50 celibers instetd of one? ct l&ct one .50 caliber in the r'dio 
conprrtnent rnd rs m:ny six .30 calibers in -the nee. Pilots ntrintclned 
tbvt tho cut orotic flight caairol equipment vra unsuited for formation 
bombing in the usual rdvarse v,estbcr conditions ep6 tbet the B-17B hdl 
inadequate rsn^e. N=w lining in the relf-ser.lin.f fuel trnks were reported 
jy:cer"-ry efter only four or five veaks of ufin? fuel obtained st Prcific 
b?see end pilots eked for r^ditionrl relf-Tealin^ bomb bey tinks. 

Frequent contrrdictions in reoommord rt 5 ons from combat crewmen con- 
ctcntly plspued the rfctiriel Goir'tsmad's modification progrcJ>. For example, 
while B-17 nirmcn were clsmorin^ for greater ratine as v.ell r <? improved 
self-serling tanks, the B-24 pilots v.ere complaining th:t the installation 
of self-sealing tanks in their pltnes vors reive in* gesoline cruacity. £xrl 
train decpite the fnct that the E-240'3 were crid to hxve a limited £0,000 
foot coilins with a full lord, heavier .'rear protection van required. For 
craiasrent the Liberator crevro recommended more .50 c libers on a 360 decree ring 
mount in piece of the over-hervy end less-effective bottom turret. 

Although mcny of thece modification su^ostions were not peculirr to 
the Prcific theater the continues den:<nds for greater fuel capacity und 
fire pcr/er (which ivere Ister ecV-ced by B-29 airnen) ware motivrted by the 
tbeeter ctrntegy of Ion": r .jure-- and very Ions r&nge — tacticcl missions, 
which hei to be performed (until 1945) without the cid of lonr ran^e fiphter 



^mm \mm\m 
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Chopter VH 
STJUORY AGD COKCLUSIOHS 



In ViorH Mar I tbe bonjber ', e3 e new offensive vjespon, limited in 
numbers, crude in performance and employed in a desultory manner, The 
majority of hifh raa'cinr Ariny CDd Ikvy Officers, preoccupied v:ith their 
particular spheres of comb-t operoti-ns, believed tb • t the bomber was 
chiefly valu&blo for conducting "uui oence" raids aid not for delivering 
decisive blows upon enenry irdlitnry installations rr>d industrial creas. 
As an independent striking -peepon, overshadowing lend and navi.1 warfare, 
tbe borbar h'd foiled to mlm. a lasting impression of its effectiveness 
upon tbe orthodox military mind • 

After tbe vrar, tbe future of tbe heavy bomber was deb^t»ble. K^s^er 
reaofitiT** rppropri^tienn --nd tbe return of tbe nf.L'on +,•> ' T E3^ 1.3/' did 
not eticur veil for building up a strong ~iT- fowr ri^b o-fffn^e ^ it? 
Twsyrote. Fo^ cev^r r centwy, tb** African mSli-f cry rpTjcy nsd been Gne 
of defense *,nd nan-af^re*:; ion. /dequote lre3 and roe forces v.ere cccertfed 
j?3 neeeecary to protect tbe eerrMirej rco irrtular f o^jwsions, but the 
American people did nob directly concern tbc-neelves v?tb cVterrirtir." vhci 
actually constituted cde^r.te defences. Tbis rerronslbility t,o left to 
tbe adlit&ry erfcablisb<Terrt , ^ vt.en friction nroic ovrr +be prinrry 
functicno of tbo Army and ITjvy in nstienrl rir defence, it ua& fenerally 
viewed by tbe nation tr c "farily" cuarrel, TTaile botb tbe Army txd Navy 
0£r* 5 (d that tbe otpplouc— ^rrticul^rly tbe Innd bared, lon« rar-ee he-vy 

RESTKtcTSSI) 
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boniber— <«&s ^srsenticl to ntition&l security, they 'diet jncwr' over which 
brcnch of the service should ccai.ro! its development rod cnploynent . 
Air povrer w&g tx hct element to the Ariry rrd &avy, a»<3 to those experts 
whose only considerttione for defensive plsnnire hed hitherto been bfjsed 
upon the strategy ' nd Vet ice of lui3 trd set; v;s.rfcTe, its future role 
TiCe stllH questJenchlo. 

Eetv.een 191S ixA 1935, eltbourh seme notable sdYtrces were acde 
in serercl rfei'Ipa trd parfornunoe of the Arry besTy bor.ter, therb continued 
to exist cm unuillirv^necs on the prrt of Arry leotferfr to ooncedo to thic 
cirplcjie & promirotit plrce in the defence of l"he nation. The conceirfc 

of the superiority of the borr.ber over the test wecroxir of li,rcl and tea, 
veherierrtlj iralsttd won Eiany eirmen in both brenchee of the service, 
cronsed considerable rntssonisn in tho .-cr and Navy Deprrfc merits. This 
ire particularly true rhen entlwsiratic .'jpsty bortber proponent? pictured 
the fursctionr of the dominant defense craic incident cl to c. larfer md 
more oripincl e^lovncnt cf co^iol boob - rdiront thjn h;3 yet been ert&.b3 iched 
op t pructic} and workable basif-. In 1935, with the rclvent of the lctip 
rcn?e fcur~eni*ine E-17, the picture of national defense atteri-Uy altered 
in theory e,nd prcctiee, but the her Bepsrtxa&nt continued its policy of 
restrrinine; four-engine bcrttr developnent -nd procurement. By June 193S, 
however, a fCTorjble ehcnfe occurred in the attitude of tire Wr DepnrtRient 
to\urd the purchce of be; vy horrh'.rdircrt tircr-.ft, ?l+hou--h only in c 
limited desrpc. A» c result, the G3Q Air Force hi<3 only fourteen four-engine 
boaibers in rerffiee It. he <••:• 1 Septerber 1939 end it not until the 
eve of world" Wrr II th-t pernio cion vtc fronted to procure rn dditicniJ. 
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number of the fcixr-enfipe B-17 1 e— ey elusive of tbe ori^in^ order of 
thirteen in 1935« 

In the phyric;. 1 developrerrt of bo^rbfr typer, tbp V'teriel Division 
rrn bcrdiciT'psf for mmy ye it?, eqceci-Uy in tb,<3 late thirties, lay 
llmitfed rrpropriit iens? ^cd rt>*trietive roliciejs tslreed on hc?»brrdn><=nt 
re^er.rch sri development by the Vcr Bepf.rtmewt » Inability to produce s 
vriftty of experiment: 1 vy bobber tyre . tuoque J. on cbly contributed 
to tht critical circrrPt tuition r.rc r-ented by Generrl Arnold ecriy in 
193^ ? wben bs eor,p r re3 American fcur-en^ine borb«-'r r with there of fcreifn 
powers . >'itb tbe exception of experiment r,l dfsvelcnnent of the XFLH2 
(XE-I9), sterttid in 1935, rrd fcbo &E-21 wMcb ven rSepAT? p fl r„r_d produced 
in 1939, tV stotur of he ,vy borrbcr G^nppritjrent;:! con-t ruction yds prccticrlly 
t,t n rt rtdsfciU \?ben World Lot II broke on*. 

Perbcps tbs cletrart crprniscl of tbe prcifjrt r-ttitude of the Aiier:? enn 
people, viich ^Iro notorial ly impeded tbe dcvelcpTC-nt of tbe bervy bomber 
between IQlfi nvd Terjrl Harbor, v;f.s tbe sfc^enent m6e liter by Geneycl 
/.mold rt the 17ert "oint Ivdlit-'Ty Accdeny. 'tffce United rtrJp- bnd fone 
through c period in rhicb tV> ecicrcn cries vere: berii rpberg d efe nse,, 
vho are yon ppivp tn 0£bt, vflny do yon need tbi? equipment, for wbat 
purposes do you tf.cd rll there pltnee? let Europe r,olve itr ovn problems— 
fe dcn*t n^ed cn rrsy— i»e crn't be itt?cked, tbe ;tlrntic end Pacific .^re 
iirpassrble terriers.'* Then, in rnfermce to becvy borttf development t be 
rtsAed tbab tbo "Air Corps chsirpi cn.br. " of the lonw-rcnge, multi-engine type 



b?n been r^ly vindicated," zmd tbrt the Axny Air Forces bed been built 



a. 

crcund tbe B-17 "Plying Fortra^r" . 
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After tbe ou+.bre/>: of tbe Stueope-n t rr, the r«- rlrict ive nttitutfe 
of tbe Vtcv BepsrtEKnt iov"i*d bevvy bonber development urd< r-vent a ajF-eSurl 
choice. GenerrJL ll'reb'U , tbt new Chief of Stpff vrr convinced of tbe 
necessity for byilciinf? ' "trcn<* rir covtr r round tbe bfuvy bcmberj Henry 
L. £ti!rsen, tbe est. Seerph^ry of \>r fr,vor*-d milit«"ry ovieticn extension 
end development ; fed Rob' ri A. Lovett, the new >?i?tfot Secretary of ' 
Ti/cr for Air a bwinp fcten c Vcrld r.r.r I flyer, s*w tbe iir»M-&l&te need ior 
bolsiteririp the s3r defences of the nation. In tbe esrly roontbs of 
Thile Air Corpr avd aircraft industry ler^err \ere Irylnf the found ct ion 
for IK.3S production of brcvy bonbers, tbe firrt rrodelr + o roll off tbe 
aeecpbly line were di' p"tcb:d to the United Kiu^doK to citjwnt bar lir.it ed 
bomber production T'ricb vz~ rti.il recovfrinf frors tbe ^tcr^'erini* blowr of 
tbe Er.ttle of Eritt-in. 

As i result of tbe RAF nroloy>rent of America be'vy bobbers in offensive 

strikes nerinst Gewnr, tbe potent inlities of tfeece cirplnnpr -f a nowerful 

striking ?,er;pon p"n5n"t tbe JuSu^trirl bear! of tbe erseny, v*»re du3y recCTiired 

in bi£b Edlit-ry ruo 1 executive circles, Conrecmently, nrcducticn nas stepped 

2 

up to a go- 1 of 1000 T;er month, and by Octcber 1943, tbie fjcol w.-,e nch 5.eve.d . 

In view of tbe fret tbrt the iroiori+y of tbe be- vy bo^V en produced 
before Petri Firbor \ ort divjrl ed to tbf RAF, on tbe eve of tbe Jcprnere 
ntt&ok, on PcrrD F^rbor tbe Air Horp? htd only 31 bervy bomberr at strrtepic 
insular out'oorts ir3 jno*<t of these were unequipped for coicbrt operations, 
Tbe few thnt * ere not destroyed cn tbe operand perform mirrcles in delaying 
eneisy operations end prcve.^ tboir inherent rupfedneee r^siirvb overwhelming 
fipbter ritthaks. 
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rll opposition to bevy bonber 6& veJcpment *tc3u-1]t yc nibbed, and 
every effort ; r>r concent r r h«3 upott incrn-rin" tbe production of B-17's, 
B-^'s ob3 the nuv smr<rt embers— the fp<3 B-32. Extensive Besecrch 

c_r-5 experimentation proper wg rare rj.se nr^em cy to provide bobbers po"?e?sing 
sttnerior military cMrecttrirtics rjjfl perforr/mce to the prr ceding models, 
sttf3 Mpb priority projeetr were tricing form in tbe development of iiltrc-long 
rtrpe very hervy boribers dpsifn~ted r" tbe and XB-35. By the er>& 

of 194/,, tfce?e c^efWy !~id til pas bore fruit \ itb the initiel B-29 raids 
on Japas proper, culmiratinf' in tbe ruehroozn growth of the m'r-er.dirs? 
Mrprr^ki ft era bomb* 
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Appendix A 

THE AMI MD NAVY CONFIICT OVER THE LAND -BASED BOMBER* 
Before the advent of the combat airplane, the respective functions 
of the United States Army and Navy in national defense were well- 
defined . It was the traditional mission of the Navy to intercept and 
destroy at sea any enemy fleet threatening the security of the nation* 
If the enemy iproved superior, the American fleet was to withdraw to 

the protective zones of shore defenses and, in collaboration with the 

1 

Army, repel invasion and seizure of coastal areas. Normally, under 
such a system of coastal defense, no ma;}or difficulties could arise 
regarding the responsibilities of the Army and Navy, since it nas 
established that Army coastal defense depended upon the maximum range 
of its land-based weapons* 

After the introduction of the bomber in Ifbrld War I, however, the 
century-old defense policies of the services underwent a substantial 
change. The Army air awn by 1917 recognized the potentialities of air 
power and was formulating plans for the establishment of air bases in 
the Philippines, Hawaii, and the Canal Zone, as -r?ell as the United 
States 5 the Navy, with fall knowledge of the Army's function in coastal 
and inland defense, had also made extensive plans to expand its air arm 
ashore.^ 

In 1919 the Kavy presented its projected plan for air stations 
near locations previously designated or developed by the Army so that 



* See also "Controversy Between Army and Navy on Landbased Aircraft, " 
AFSD file ll£ .91-535, Coast Defense. 

130. 
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it could operate land-fcased aircraft therefrom. Congress recognizing 

that duplication of effort might result, enacted legislation prohibiting 

the Havy from maintaining more than six heavier-tfaan-air stations along 

3 

the coasts of the continental United States. Although this provision 

annually passed as part of the naval appropriations act, the Navy proceeded 

to carry out as far as possible its original plans to control shore - 

k 

based bombardment for patrolling the sea lanes* 

Congress later supported the Army claim that it was being infringed 
upon by the Navy and inserted a provision in War Department legislation 
that attempted to define the aviation functions of each service. By 
the act of 5 June 1920 f control of all land-t»ased operation of bombard- 
ment aircraft was assigned to the Army aid control of all fle«t air 
operations was delegated to the Navy. Armed with this congressional 
interpretation of air defense responsibilities, Air Service bomber 
proponents began to champion the development of superior long-range 
aircraft for coastal patrol and interception at sea of an "enemy"* 
invasion fleet. The Navy immediately protested that such a tactical 
doctrine violated its long-accepted duty of protecting the coastal 
sea lanes and guarding the nation on the high seas, ani advocated that 
all aerial bombardment be assigned to the Naval Air Service as part of 
its reconnaissance operations from shore stations. 

The issue of the control of land-based bombardment was reviewed 
by the Chief of Air Corps in 1927. He called attention to the persistent 
Navy effort to wrest air defense functions from the Army and stated that 
neither service could harmoniously agree upon joint defense plans. He 
complained that annual aviation budgets were independently submitted 
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by each sendee and acted upon by separate congressional committee s, 

and that this lack of coordination resulted in excessive naval 

appropriations for its arm, thus placing the Army at a disadvantage 

6 

in pursuing its oun aviation development. 

One phase of the Army-flavy controversy steamed from the fact that 

the Army was organized at minimum strength in peace time, since it was 

the Navy that -was traditionally accepted as the "first line of defense" 

in time of war. Hot until war was imminent would the Army mobilize to 

its required strength, protected meanwhile by the strong naval fleet and 

7 

coastal fortifications. With the advent of the long-range bomber, 
however, Army aviation leaders could not accept this outmoded policy, 
since their defense operations were no longer restricted to the coasts. 
So much pressure was brought to bear upon Congress by both services in 
their endeavor to acquire control of land-based bombardment that a 
select committee was appointed to investigate the "Duplication of Air 
Effort*" The committee cited the construction of naval air stations 
at Hawaii and Panama, and the duplication of Army bombardment and 
pursuit aircraft as outstanding examples of the wasteful expenditure of 
public funds. It recommended that this situation be remedied immediately, 
but there is no record of any decisive action taken to restrain naval 
air development. 

The matter of defining Army and Navy air defense responsibilities 
was referred to the Aeronautical Board in May 1927, but again no 
agreement was reached. Thus, the divergent views of the service 
representatives were finally submitted in separate reports to the Joint 
Board. In the Uavy report, an amendment of existing policy was 

£*0 A X LL,XJ 
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recommended to permit the employment of naval aircraft "for attacking 

9 

enemy vessels over the sea by torpedoing and bombing •» General 
Patrick, the chief of Air Corps, who -was the Senior Army Member of the 
Aeronautical Board, strongly opposed this recommendation as a definite 
tfavy attempt to alter existing law and regulations so that it could 
acquire greater control over land-toased bombardment aircraft* He cited 
as an illustration the expansion of naval heavier-than-alr facilities 
at Sand Point, Wash*, which had originally been established as a maintenance 
and supply base* Yet, in the Naval Estimate of Funds submitted for 1927s 
the construction of a large hangar, runway, and beach had been included, 
which clearly indicated an intention to assign land-based aircraft to 
this area. Patrick recalled that- in a previous meeting of the Aero- 
nautical Board in November 1926, the Chief of tha Navy Bureau of Aero- 
nautics had declared that the Navy should be charged uith all land-based 

operation of bombardment and pursuit aircraft in order to provide unity 

10 

of air command and to assure adequate coast defense* 

The Assistant Secretary of War for Air F* Trubee Davison supported 

General Patrick in this review of the long-standing Army-iJavy conflict 

over air defense. Subsequently the Judge Advocate General John A. Hull, 

rendering an interpretation of the legality of the much-disputed law 

segregating coastal air defense responsibilities, advised that the 

clause in question constituted "general legislation of continuing 

11 

application* and therefore could be enforced. in view of this ruling 
the responsibility for compelling the Navy to discontinue its unauthorized 
duplication of Army air effort was placed squarely upon the War Department* 
Brig. Gen. J. E. Fechet, Assistant Chief of Air Corps, urged that 
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immediate action be taken and, if necessary, that the War Department 

sponsor further legislation to strengthen its case. He reiterated 

Patrick *s warning that the Navy was increasing its land-fcased bomber 

and pursuit aircraft in preparation for assuming control of Army defense 
12 

functxons. 

Although Air Corps leaders continued to complain about the secondary 
role of their component in the Navy-dominated national defense picture 
no deliberate action was taken by the "War Department. Thus, during the 
late twenties and early thirties, despite the exchange of numerous 
memoranda and studies, meetings of the Aeronautical and Joint Boards, 
occasional compromises, and strong words exchanged between high ranking 
Army and Navy officers, the issue remained unsettled* Meanwhile Air 
Gorps investigators discovered what seemed to be a careful Navy plan to 
oust Air Corps combat units from coastal air bases. The first evidence 
of this plan came to light in August 19J0 when Secretary of War Patrick J* 
Hurley received a copy of a letter sent by the Navy Department to 
President Hoover, containing severe criticism of the Army air defense 
program*. Shortly thereafter, the Secretary Hurley refuted the statements 
made by the Navy and outlined to the President -the unsatisfactory status 
of coastal defense. He blamed the confusion nfcich surrounded Amy defense 
responsibility on the aggressive Navy attitude and deplored the latter»s 
unchallenged land-based aviation development since the passage of the 
Act of 1920* Immediate steps must be taken to correct the situation, 

Ill- 
he stated, or the entire national defense system, would be jeopardized. 

Accordingly, on 9 January 1931, the Chief of Staff, General Douglas 

MacArthur, and the Chief of Naval Operations, Admiral T. V* Pratt, reached 

ran. 
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a mutual agreement based on the congressional statute of 1920. By 

this agreement the air force of each service was to be "free to develop 

within well defined limits and each with a separate and distinct miss ion. 

In his annual report a few months later General MacArtbur defined the 

agreement in these terms 

trader it the naval air forces will be based on the fleet and 
move with it as an important element in performing the essential 
missions of the forces afloat. The Array air forces will be land 
based and employed as an element of the Army in carrying out its 
mission of defending the coasts, both in the homeland and in 
overseas possessions. Through this arrangement the fleet is 
assured absolute freedom of action with no responsibility for 
coast defense, while the dividing line thus established enables 
the air component of each service to proceed with its own planning, 
training, and procurement activities with little danger of duplicating 
those of its sister service. 

Despite MacArthur»s conviction that the question of coastal air defense 

was settled the Navy continued to develop its land-*ased aircraft, 

expansion of naval air stations continued, and the Wavy employed bombers 

under the guise of ^torpedo" and ^patrol" airplanes. 

Early in 193lj. the Army members of the Aeronautical Board, in 

reviewing naval aviation estimates for the next fiscal year, charged 

that tiie inclusion of patrol and torpedo planes not only violated the 

Pratt-MacArthur agreement but the Saval Operating Policy as well. 

Iifhen the Havy Bureau of Aeronautics objected to this allegation the 

Board wrote separate letters to the War and Navy Secretaries requesting 
IS 

a decision. Meantime, the Air Corps charged that naval air units had 
gradually infiltered into Army air stations at Rockwell Field, Boiling 
Field, Lake Field, and Fort Lewis, and were maneuvering to establish 

19 

units at Langley Field, Mitchell Field, Albrook Field, and France Field. 
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Later in that year, the long dispute between the Air Corps and the 
Navy Department received an extensive airing in the private hearings 
conducted by the Federal Aviation Commission* Secretary of War George H. 
Bern invoked Uie air defense policies established by the Joint Board, 
while Secretary of the Navy Claude A* Swanson criticized the Army's part „ 
in the system, repeating many of the issues previously discussed and 
placing special emphasis on limiting Air Corps aircraft development to 
those types required for land operations against an enemy engaged in 
ground ■warfare* 

Between 1934 and September 1939> the dispute over air defense 

remained unsettled, each service continuing to expand its aviation 

facilities to the full extent of annual appropriations* In joint committee 

and board meetings, although there was growing evidence of attempts 

to coordinate aviation problems (especially those regulations covering ' 

joint action in case of war), friction arose -when the Navy insisted upon 

assuming responsibilities lawfully charged to the Army* The Air Corps 

studied the Haval Appropriation Bill for 1937 and, at its request, the 

General Staff was informed that the Navy had requested 73 twin-engine 

and six four-engine patrol bombers to be used for coastal reconnaissance 

21 

and protection of the sea lanes* Thus the Navy continued to ignore 
the Army's authorized control of land-based bombardment. 

Early in 1939 the Plans Section pointed out that the Navy had 
eight air stations within the United States, one other under construction, 
and four additional ones recommended to Congress for early development* 
This program, the Chief of Hans declared, directly violated the Act of 
1920, an act interpreted by the Navy, ha said, as "just so many useless 
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words** 1 Six major naval air bases (three on the east coast and Hires on 

the -west coast) war* preparing to handle from 32 to 27 heavy bombardment 

squadrons. He recoanianded, however, that no action be taken by the Air 

Corps to prove duplication of bombardment effort, .since it would be 

difficult to disprove the Navy f 3 statement that the patrol (bombardment) 

22 

airplanes were needed for long-ranga reconnaissance with the Fleet* 

Because of the geographic and strategic isolation of the United 
States , the connection between sea power and air power was intimate* 
Initial air force operations, in case of an attempted enemy invasion, 
would be concerned with the sea and not with the land, and it was 
important that the Navy be able to deploy air power as well as sea power 
over the vast ocean areas that it was required to control* The main 
point of contention between the Amy and the Navy air defense policies 
lay in the Havy claim that land-teased bombardment operations were 
necessary for ranging far over the sea lanes to protect coastal shipping 
and to attack enemy vessels. Both services were highly mobile aod if 
provided with tha proper bases, the Army Air Corps considered itsalf 
immediately capable upon the outbreak of war of undertaking strategic 
offensive operations over water, despite the Navy belief that this 
violated Navy responsibilities of coastal defense and disrupted unity of 
air command* 

Although there was an increasing appreciation between Army and Navy 
air officers of the necessity for close cooperation and coordination 
between aviation components, the rivalry for air defense control 
prevented its full expression* The Air Corps realized that tb* 
possibility of joint air operations in conjunction with the ground forces 

KfiStfKICTED 
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on the continent/ was somewhat remote and that a joint plan for fall 
utilization of sea power and air power was of far greater importance* 
But with the Navy strongly emphasizing its superiority in the role of 
national air defense, Army airmen feared that their service was being 
subordinated to a peacetime role of interior air police force* Their 
persistant effort to warn the War Department of the impending deterioration 
of the Air Corps was motivated, according to the record, by a desire to 
maintain the rightful position of the service in the air defense picture, 
and to prevent Navy duplication of land installations and combat aircraft, 
so that on "M-day" Army aviation would be capable of performing its 
vital mission of protecting the nation. 

With the outbreak of war in Europe tiie Air Corps attempted to 
reach a closer accord with the Navy as to their respective air missions 
in the event of American entry into the conflict. General Arnold, Chief 
of Air Corps, submitted to the Joint Air Advisory Committee a strategic 
guide to facilitate this matter* Based on the provision of Army and 
Navy joint action as prepared by the Joint Board, it contained the 
following missions, in the order of their priority: 

(1) Deny establishment of hostile air bases in the "Western 
Hemisphere* 

(2) Defeat hostile air forces that may be established in the 
Western Hemisphere by air action against their base estab- 
lishments • 

(3) Oppose the operations of hostile air forces by fighting in 
the air. 

(k) Operate against hostile expeditionary forces threatening 
landing on our shores by destroying troop transports and 
supply ships, 

RESTRICTED 
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(5) Operate in close cooperation -with oiiiar arms of the mobile 
Army in the conduct of land operations. 

Although the Navy members of the Committee agreed to the above 

provisions in a subsequent meeting, they later repudiated the agreement 

disclaiming any prior knowledge of the subject, despite the evidence 

recorded in the minutes of ihe meeting. This repudiation was brought 

to the attention of the "War Plana Division. The Chief of Air Corps 

contanded that in order to avoid further duplication of effort the 

Navy should reconsider and accept the repudiated agreement to provide 

smooth and efficient performance of national defense operations* It 

was not, howver, mandatory that the Navy acknowledge acceptance of the 

principles as outlined since they simply indicated the methods the Amy 

intended to follow in carrying out its duties and responsibilities toward 

accomplishment of its mission* General Arnold further suggested a 

"showdown" with the Navy to clear up the situation but advocated if the 

decision should be unfavorable that the accepted principles of Air 

Corps employment, which had been approved by the Chief of Staff, be 

adopted and pursued* 

In the ensuing monttis of 19l40 and 19i£L» each branch of the service 
concentre ted upon maximum development of their air components and 
engaged in joint training exercises and maneuvers within the limits of 
their relative functions. Although little conflict in policies 
pertaining to dual responsibilities in national defense was evident, 
there existed an undercurrent of Iriction and criticism at various levels 
of command* Thus, in connection with the performance of sea coast 
reconnaissance Army Commanders were advised that in order to prevent 
infringement upon the Navy responsibility for conducting "off-shore 

ft ssnif 1 I*? 11' irUJA l A n H U [ • 
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patrol" tiie missions performed by Air 0orp3 airplanes should be 
referred to as "tactical reconnais sauce* u Concerning th© proposed 
drafts of preparations for joint operations in the Far East, Hawaii, 
and Alaska, Lt. Col, H. L* George felt that it over-emphasized Navy 

26 

operations at the expense of the Army mission* Further, he stated, that 

the augmentation of tine Army Air Forces is assumed (per the 
draft) to he important in making increased air strength potentially 
available to support naval operations, and in strengthening the 
power of the fleet for offensive operations * . . . The proposed 
draft therefor /SicJ, gives the Array and Navy commanders concerned 
an incorrect picture, in that it presents but a part and not the 
whole • 

Pointing to the "lessons of Norway, the action of the British fleet 

(as such) in the evacuation of Durikerque, the impotence of the British 

Mediterranean Fleet at Crete, w Colonel Qeorge went on to charge that the 

Navy would make every effort to gain control of land-based bombardment, 

and that every concession made to the Navy in subordinating the AAF to 

its control, would strengthen naval claims to control of air force 

27 

operations and coast defense* in an attempt to provide more amicable 
relations between the two services Brig. Gen. Carl Spaatz on 7 November 
!9hX sent a list of instructions to the Connanding General of the Air 
Force Combat Comnand for his guidance in fulfilling the Navy Western 
Defense Plan No. 5# The Commanders of Army Air Forces engaged in the 
North Atlantic and southern coastal frontiers were to "confer with and 
prepare plans in cooperation with the appropriate naval commander . . .j" 
and to "participate in such cooperative and supportive operations as are 
essential to affording the Navy real assistance in performance of the 
latter* s assigned tasks in the actual or suspected presence of German 
or Italian Forces*" Both services gradually recognized that lt was 
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essential for air units of the Army to perform air reconnaissance over 

the 3ea in the interest of combat efficiency. In this connection, the 

Joint Board had prescribed that no restrictions be imposed upon the 

complete freedom of the Army or Navy to utilize against an enemy the full 

power of all available aircraft and any and all facilities that might 

29 

be necessary to make that power effective. 

On the eve of the Japanese attack on Pearl Harbor the Commanding 

General of the Air Force Combat Command -was delegated complete responsibility 

for the preparation and execution of air plans for the defense of the 

continental United States. Thi3 included authority for "purely Air 

Force plans ,° combined operations of air and grettnd forces, and "joint 

air support plans prepared by Commanders, Naval Coastal Frontiers and 

30 

the Commanding Generals of appropriate Air Forces. Immediately after 

the attack General Spaatz directed that action be taken immediately to 

place Army, Navy, and Marine Corps Aviation based in the continental 

51 

United States under one coraoander* Yet, with the subsequent removal 
of Army and Navy Commanders at Pearl Harbor the controversy flared anew, 
and to such an extent that Secretary of War Henry L. Stimson sent out 
a personal order to all commands of the Army in an effort to prevent 
irresponsible criticism and unfavorable comments regarding actions 
taken by officers of either branch. Stimson stated that such conduct 
by Army officers would not be tolerated, since "cooperation and 
coordination between the two services can only be obtained by mutual 
respect for each other and each other's efforts. All cooperation with 
the Navy should be carried out wherever necessary, freely, willingly, 
and completely. We are all in the tjst together and have but one 
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purpose— the winning of the -wax. 



In the months after Pearl Harbor, the Army and Navy -were primarily 
concerned with building up their respective combat but this activity, 
too, led to further clashes* The Navy requested transfer of approxi- 
mately two hundred B-Sl+'s and nine hundred B-S5'e and B-26's to their 
air arm, a move which Col* H. L. George described as "suicidal to our 

own air program* considering the paucity of these planes for the Army's 
33 

own use* Again the next month the Navy requested delivery of some 

four hundred B-S^'s and nine hundred B-25's, then scheduled for the 

Army Air Forces, to ih,e U.S. Fleet* A lengthy correspondence ensued 

between General Arnold and Admiral King in which the various Army and 

3k 

Navy interpretations of the Act of June 5, 19£0 were reinvoked. No 

decision could be reached, however, and instead of furthering the 

mutual war effort the discussion was in effect accomplishing no more 

than a revival of old differences between the two services . General 

Marshall took cognizance of this fact and on 2 April 19l*2 proposed to 

Admiral King the following working agreements 

Army heavy bombardment forces in Hawaii will be increased 
two full groups .... One of these groups will be attached to 
the Pacific ileet on a permanent basis for the emergency, unless 
sooner released by the Navy 

Army bombardment units will be supplied to Naval forces in 
accordance with agreements for unity of command or operational 
control. Other suitably located, Army bombardment units will 
continue to operate in support of, or in lieu of, Naval forces. 

Despite this proposal by General Marshall, the controversy continued 

and rumors abounded* Lt* Gen* Davenport Johnson, Commanding the Caribbean 

Defense ComEand, in October I9i£ mentioned these rumors (that a large 

part of AAF equipment, mainly long-range bombers, was to be turned over 

to the Navy for its operations) to General Arnold. Johnson deplored 
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this possibility, pointing out that the nation could not afford to 

support two air forces. He indicated that the development of air power 

should be consolidated under one head who should be on an equal status 

■with the Army and Navy Chiefs. The events of the war up to that time 

had convinced him more than ever of the necessity of such a set-up, 

since "even a country as rich as ours cannot afford a dispersal of air 
36 

effort. " General Arnold admitted that the rumors regarding the TIavy's 
attempt to acquire AAF long-range bombers were "unfortunately true" and 
that the Uavy had been in a measure successful. He reiterated a fomer 
opinion that the splitting of the air forces would result in their being 
relegated to a subordinate or supporting sole. The air lessons of the 
war, he declared, were plain and unmistakable ; the struggle to build up 
the Army Air Forces so that the goal of mass employment could be success- 
fully achieved would continue to be the main objective* Arnold stated 
that %e are battling to attain it in the face of many odds, including 
continued and persistent demands from the Kavy for diversion of land- 
based aircraft."^ 

In 1910 the problem of the allocation of heavy bombers to the 
Navy took a turn for the better, the main reason being increased 
production and the consequent increasing satisfaction on the part of the 
Array with the progress of their own expansion program. Indeed in 
December 19l0 the Navy's estimated needs for airplanes through I9I4.5 

included no increases in heavy land-based bombers and a decrease in 
39 

medium bombers. 

By the middle of I9I4I4. with the war at its height in all theaters 
service differences rapidly became submerged in the larger tasks at 
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at hand* In a memorandum from Col* L» M. Gayer in the Pacific theater 

for example increased coordination and cooperation are finally a 

reality. Citing the Carrier Task Force strikes against the Palaus 

Islands and Truk, Colonel Guyer stated that "Navy operational plans « . • 

called for close coordination nith AAF operations* This coordination 

was readily accomplished. * And, as an example of unified command 

and close collaboration of Air and Naval Forces, General Kuter pointed to 

Admiral Halsey's command in the South Pacific Zone, which consisted of 

"American naval, marine, and land forces, each -nith its own separate 

air service »" In the composition of his headquarters, "the Commander 

was an Air Corps General « . *, his Chief of Staff was a Captain of 

the Naval Air Service, and his Senior Operations Officer a Colonel of 

the Marine Air Force. This principle of intermeshing the various services 

was observed throughout the chain of command and responsibility, and under 

this -unified eenmand the operational units -were rapidly losing the 

consciousness of their original Service differences.* 
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Appendix B 

BOMBER CHART 
Symbols 

(1) Maximum Range (Normal Bomb Load) 

(2) Radius of Action (Approximate) 

(3) Operating Altitude 
(k) Service Ceiling 

(5) High Speed at Operating Altitude 

(6) Cruising Speed at Operating Altitude with Normal Bomb Load 

(7) Maximum Bomb Load 
(S) Normal Bomb toad 

(9) Armament 

(10) Armor 

(11) Normal Crew 

(12) Dimensions and Gross "Height (War Maximum) 

(13) General Description of Airplane 



Date 191S 

A* Martin VB-2 2 engines I4OO hp each 

1. 600 mi. 7« 1,500 lb. 

2. 3&> mi. 8S. 1,000 lb. 

3. 7,700 ft. 9. 3 x »30 cal. 

4. 13,000 ft. 10. None 

5. 98.5 mph 11. 3 

6. $5 mph IS. Span -71 « 0" 

Iength.4^.' 0" 
Height-li|. , 0" 
Weight-12,075 lb. 

13. Biplane construction; fabric covered wings and fuselage j fixed 
four wheel landing gear and tail skid; twin rudders; gun in- 
stallation in nose and rear cockpit with a tunnel gun under 
fuselage operating from rear cockpit; external bomb racks. 



B. Barling NBL-1 



1. 
2. 

3. 

i+* 

5. 
6. 



335 mi. 
251 mi. 
1*,000 ft. 
10,000 ft. 
93 mph 
61 mph 



1*4 



Date 1921 
6 engines 



7. 
g. 

9. 
10. 
n. 

12. 



520 hp each 



3,000 lb, 
5,000 lb. 
7 x .30 cal. 

None 
11 

Span -120 » 
Length- 6V 
Height- 27' 



0" 
0* 
9" 



Weight- iO-,000 lb. 
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13. Triplane (or 2-1/2 plane) t6.Hl mngs of to<x* and fabric construction; 
fuselage built in sections and of semi-monocoque type, strengthened 
by longerons, bulkheads, and veneer; landing gear consisted of two 
"trucks," each of nhich had dual -wheals on front and rear axles; 
semi-retractable nose wheels; four vertical rudders and fins, the 
latter forming the interplane struts of the stabilisers; guns 
operated from five cockpits located in front, sides, and rear, with 
tunnel guns in bottom, front, and rear; external bomb racks. 



Date 1930 

0. Keystone B-3A 2 engines 520 hp each 

1. 510 mi. 7. 2>b96 lb. 

2. 3^2 mi. 1,995 lb* 

3. 5,000 ft. 9. 3 x .30 cal. 
k* 12,700 ft. 10. None 

5. 102 mph 11. 5 

6. 76 mph 12. Span - 7k 1 S" 

Length - 10" 
Height - 15 ' 9" 
Weight - 12,71*9 lb. 

13. Biplane construction; fabric covered Kings and fuselage; single 
rudder; two wheel fixed landing gear and tail ifheelj guns in 
nose, rear cockpit, and in tunnel arrangement baneath fuselage; 
external bomb racks. 



Date 1932 (B-10-S I935) 
Martin B-10 2 engines 675 each 

1. 507 mi. 

2. 3&) mi. 

3. U,500 ft. 
k* 21,000 ft. 

5. 207 mph 

6. 178 mph 



13. Mid-wing monoplane of all metal construction; monocoque fuselage 
irith corrugated top and bottom surfaces, smooth skin interior; 
smooth skin mng Tilth aetal surfaces to rear spars; fabric covered 
trailing edge, elevator, and rudder; gun turret in front cockpit; 
bombs carried internally; retractable landing gear and tail wheel. 



7. 


lb. 


a. 


2,260 lb. 


9. 


3 x .30 cal. 


10. 


Hone 


11. 


k 


12. 


Span - 70' 6" 
Length - J+5' 3" 
Height - 11' 0" 
Weight - 13,357 lb. 
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Date 1935 ■^^rfTfTTT 1 !*** 



E. Boeing XB-17 U engines #50 hp each 

1. 2,260 3111. 7. 1*,000 lb. 

2. 700 mi. 2,500 lb. 

3. ll*,000 ft. 9* 5 x .50 cal. 
I4.. 30,600 ft. 10* Nona 

5. 2$o mph 11. 6 

6* 222 mph 12. .Span - 103* 9» 

Length - 6S' U« 
Height - 18 » 3" 
Weight - 3M33 lb. 

13* ill metal midwing monoplane with aluminum, alloy stressed akinj 
s9mi-*ionocoque fuselage consisting of longitudinal and circum- 
forantial stiffeners, bulkheads, and smooth metal outside skinj 
re tractable landing gear and tail wheal j air brakes on wheels} 
wing flaps and control tabs; flexible guns installed in nose, 
one above and below the fuselage, and in streamlined "blisters" 
on sides of fuselage, all manually operated. 



F. Data 19*0 

Boeing B-17& h engines 1200 hp each 

1. 3,630 mi. 7* 6,000 lb. 

2. 2,702 mi. g. 2,500 lb. 

3 . 25,000 ft. 9. 13 3C ,50 cal. 

k* 35,000 ft. 10. Flak curtains for crew 

5. 295 mph 11. 9 

6. 250 mph 12. Span - 103* 9« 

Length - 63' k n 
Height - 19* 1» 
Weight - 56,000 lb. 

13. Similar to XB-17, except that armament has been modified to a 

ohin turret, top turret, ball turret, rear turret, power operated} 
redesigned empennage surfaces j new type engine turbo superchargers j 
daicing system; oxygen equipment j wing fuel tanks j self-saaling 
fuel tanks; external -bomb rack available* complete radio and 
navigation equipment; life raft. 
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Date 293# 



Boeing B-15 


4 engines 


1000 hp each 


1. 2,^00 mi. 


7. 


12,000 lb. 


2. 2,950 mi. 


8. 


2,500 lb. 


3. 6,000 ft. 


9- 


6 x .30 cal. or .50 cal. 


U. 13,500 ft. 


10. 


None 


5. SOO mph 


11. 


10 


6. 145 fcP 11 


12. 


Span -llg t 0* 



Length - *7* 11* 
Height - IS 1 5" 
Weight - 70,000 lbs. (approx.) 

13. All Hiatal, midwing monoplane; retractable dualHsheeled landing 
gear; -wheel air brakes; -wing flaps and control tabs; heating and 
ventilating system; deicing installation; fire protection 
apparatus; automatic pilot; sleeping and living accomodations 
for normal crew; radio direction finding equipment; machine gun 
stations in nose turret, top turret, and in four streamlined 
^blisters" on side and bottom of fuselage. 



Date 19ii0 

H* Consolidated XB-2I4. l\. engines 1200 hp each 



1. 


3,000 mi. 


s. 


2,500 lb. 


2. 


2,250 mi. 
15,000 ft. 


9. 


7 x .50 cal. 


3. 


10. 


STone 


k. 


31,500 ft. 


11. 


6 to £ 


5. 


310 mph 


12. 


Span -110 » 0" 


6. 


230 mph 




length - 67' 2* 


7. 


2,960 lb. 




Height - 17 « 11" 
Weight - 56,000 lb. 



13* All metal, high-^ing, cantilever type, monoplane; wing in three 
sections and of new airfoil design, having straight taper and 
high aspect ratio; fuselage of aluminum alloy, monoeoque design, 
-with flush riveted skin; twin rudders and fins; retractable 
tricycle landing gear; three-bladed, full-feathering hydromatic 
propellers; hydraulically operated m.ng flaps, brakes, and bomb 
bay doors; guns located in nose, in turrets on top and bottom 
of the fuselage, and in the tail* 



***** 
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Date 19144- 

I. Consolidatad B-2ijJ Ij. engines 1£00 hp each 

1. 3,6lU mi« 7« 1£,S)0 lb. 

2. 2,210 mi. S. 2,500 lb. 

3. 25,000 ft. 9. 3.0 x .50 cal, 

J+. 23,000 ft. 10. Flak curtains for crew 

5. 297 mph 11. S 

6. 177 mph 12. Span - 110 « 0* 

Length - 67' S" 
Height - 17' 11" 
Weight - 6U,000 lb. 

13. Similar to X3-2i; except that this model has new type turbo super- 
charger ; complate radio system and navigation equipment j automatic 
pilot; new nose turret, power operated; improved fire power; 
double bomb bay doors. 



Date 1939 

J. Douglas 3EB-19 k engines 2,000 hp each 

1. 5,200 mi. 7, 36.OOO lb. 

2. 3,900 mi. g. 2,I|.00 lb. 

3. 15,700 ft. 9. 6 x .30 cal., 5 x .50 eal. 
It.. 25,000 ft. 2 x 37 mm. cannon 

5. 20U mph 10. Hone 

6. 160 mph 11. 10 

12. Span - 212* 0* 
Length - 132' 0" 
Height - 1+2* 0" 
U, r eight - 160,000 lb. 

13. All metal, low-wing monoplane with swept back leading edge and 
training edge wing; single fin and rudder; retractable tri- 
cycle landing gear; power driven turrets in nose, upper front 
and rear, lower front and rear; tail gun manually operated; 
sleeping and living quarters for normal crew; geared engine 
supercharger; constant speed, full feathering propellers; wing 
flaps and control tabs; automatic pilot; radio and navigation 
equipment* 



REST 



t 
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Data I9h3 

K. Boeing YB-29 k engines 2,000 hp each 

1. k,5Zh mi. 7* 16,000 lb, 

2. 3,393 Jfli* 2. 2,000 lb. 

3. 25,000 ft. 9. 10 x .50 cal., 
3 e >100 ft. 1x30 mm. cannon 

5. 3&> mph 10. Pilot, bombardier, and 

6* 250 mph fire control operators. 

11. 12 

12. Span -143' 3" 
Length - 99' 0" 
Height - 27' 9" 
Weight - 105,000 lb. 

13 * All metal, midwing monoplane M.th aluminum alloy stressed skinj 
retractable tricycle landing gear; pressure cabin installation j 
engine turbo super charger; hydraulic brakes 5 mng flap3 and 
control tabs j three bladed, full feathering, constant speed 
propellers j guns located in remotely controlled turrets in upper 
front and rear, lower front and rear* cannon in tail turret. 



Date 19l|i|. 

L. Boeing B-29 k engines 2, £00 hp each 



1. 


kfkOO mi. 


9. 


10 x .50 cal., 


2. 


3,300 mi. 




1 x 20 mm. cannon 


3. 


30,000 ft. 


10. 


Pilot, bombardier, and 
fire control operators. 


k. 


3^,000 ft. 




5. 


361 mph 


11. 


10 


6. 


270 mph 


IE. 


Span - 3J4.3* 0" 


7. 


20,000 lb. 




Length - 99* 0" 


0. 


J+,000 lb. 




Height - 27 > 9" 
Weight - 135,000 lb. 



13* Similar to YB-29 except for following modifications: three 
pressurized compartments (fore, aft, and stern) 5 central fire 
control system -with sighting stations in nose, tail, top, and on 
both sides j turrets in upper front and roar, lower front and rear, 
and tail; complete radio and navigating equipment} special design, 
full span flaps j improved bomb bay doors $ four-bladed full 
feathering, constant speed hydromatic propellers j engine-driven 
electrical system; self -sealing fuel tanks. 

llE-STHiefeD 

^f-^:iMM3\' 1 
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Date igljl+ 

M. Consolidated B -3 8 k engines 2,200 hp each 

1. 5,625 mi. 9* 10 x ,£0 cal. 

2. 3,213 mi. 10. Pilot, bombardier, and 

3. 25,000 ft. fire control operators 
k* 30,700 ft. 11. & 

5. 360 mph 12. Span - 135' 0" 

270 mph Length - 62' 11 « 

7. 20,000 lb. Height - 2&* 0 M (Tread 

g. 5,625 lb. height is 53' 0«) 

Weight - 123,250 lb. 

13. High-wjng, single tail, all metal semi-mono coque construction; 
cabin supercharging installation; turbo superchargers; guns in- 
stalled in nose turret, front top turret, rear top turret, lower 
ball turrst, and tail turret, all ramotely controlled from computer 
stations; retractable tricycle landing tear 3 radio aquipment; 
automatic pilot; s-ilf -sealing fuel tanks; uring flaps and control 
tabs. 



H. llorthrup XB-35 



13. 



Date 191+5 
1+ engines 



3,000 hp each 



1. 


5,200 mi. (est.) 


9. 


g x .50 cal., 


2. 


3,900 mi, (est.) 




2 x 37 nan. cannon 


3. 


35,000 ft. 
1+0,000 ft* 


10. 


Fuel (60^), crew, and engines 


4. 


11. 


8i 


5. 


38b mph (est.) 




Span - 172 1 0 W 


6. 


290 mph 




Length - 53* 0* 


7* 


32,000 lb. 




Height - 19' 3* 




10,000 lb. 




Weight - 161,61+0 lb. 



All metal, flying wing (tailless); submerged engines driving dual 
rotation propellers through long drive shafts; retractable tri- 
cycle landing gear (dual main i/heels, single nose -wheel); pressurized 
crew compartment; dual turbo-superchargers; four eight-fcladed 
propellers, fall feathering, constant speed; central fire control 
system -with sighting stations upper and lower wing, nose, and tail; 
turrets in upper -wing, lower lsing, tail, all guns flexible and 
remotely controlled from sighting stations; complete radio and 
navigation equipmont; automatic pilot. 
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0. 



Consolidated XB-?6 




3,000 hp each 



1. 10,000 mi, 

2. 7,500 mi. 

3. 5O,0C0 ft* 
l+» lf.0,000 ft* 



9* S x »50 cal«, 



6 x 57 mm* cannon 

10. Crew and engines 

11. 9 



5. 372 mph (est*) 

6* £79 mpb. (est.) 

7. 72,000 lb. (for 4,790 n>i.) 

S. 10,000 lb. 



12. Span - 230 » 0" 



Length - 163 ' 0" 
Heigit - 1+3 ' 11* 
Weight - 269,039 



13. All metal, high wing, sibogle tail, pusher type monoplane} re- 
tractable tricycle landing gear; pressure cabin; self -sealing 
fuel and oil systems remotely controlled power operated guns; 
forward upper and lower fuselage turrets, locally operated and 
pressurized; aft fuselage turrets and tail turret ; complete 
radio and navigation equipment; automatic pilot; dual turbo 
superchargers; instrument ]anding devices* 
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GLOSSARY 



A-AG 

AAFPGC 
AAG 

AC/AC 
AC/AS 

ACB 

AO/MD 

AC/S 

AO/SD 

ACTS 

AD/ AS 

ADC 

AEF 

AFA1IC 

AFCC 

AFDMR 

AFHD 

AFBDB 

AFSAT 

AG 

APGC 

A3 

ASC 

as 

ATS 

A1SC 

A1PD 



Amy Air Corps 

Army Air Forces Proving Ground Gommaad (AFPGG) 
Central Piles of the AAFHQ, formerly tinder juris- 
diction of the Air Adjutant General* 
Assistant Chief of Air Corps 

Assistant Chief of Air Service; Assistant Chief of 

Air Staff 
Air Corps Board 

Assistant Chief of Material Division 
Assistant Chief of Staff 
Assistant Chief of Supply Division 
Air Corps Tactical School 
Assistant Director of Air Service 
Air Defense Command 
American Expeditionary Forces 
Air Force Air Materiel Command 
Air Force Combat Command 

Air Force Directorate of Military Requirements 

Air Force Historical Division 

Air Force Requirements, Directorate of Bombardment 

Air Forces School of Applied Tactics 

Adjutant General 

Air Proving Ground Command 

Air Staff 

Air Service Command 
Assistant Secretary of War 
Air Technical Section 
Air Technical Service Command 
Air War Plans Division 



C/AAF 

C/AC 

C/AS 

CDC 

C/ED 

C/KES 

CG 

CG/SS 

C/lD 

CinC 

CTJTCPOA 

C/HD 

CNO 

CPA 

C/PD 

C/PS 

C/ED 



Chief of the Army Air Forces 

Chief of the Air Corps 

Chief of Air Service* Chief of Air Staff 

Caribbean Defense Command 

Chief, Engineering Division 

Chief, Experimental Engineering Section 

Commanding General 

Commanding General, Staff School 

Chief, Information Division 

Commander-in-Chief 

Commander-in-Chief, Pacific Ocean Area 

Chief, Materiel Division 

Chief of Saval Operations 

Central Pacific Area 

Chief, Plans Division 

Chief, Plans Section 

Chief, Requirements Division 

RlSSYrtiO'i'tiJ) 
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c/s 

C/SD 

CS/OHQAF 
CBTB 

DAC/AS 

DC/NO 

DO/S 

DG/OPM 

DMA. 

ED 
EES 

FAC 

FT 

GHQAF 
GSC 

EB 
HS 

JAAC 

JAG 

JB 

MC 

MC/ED 

MD 

MMScD 

NAA 

OAC/AS 

OAS/ir 

OC/AC 
OC&K 
OMC 
OS/* 

PD 

S/AS 
S/N 

s/sr 

UK 

USAFFE 
USSAF 

VHB 



Chief of Staff 

Chief, Supply Division 

Chief of Staff, General Headquarters Air Force 
Cold Weather Testing Detachment 

Deputy Assistant Chief of Air Staff 
Deputy Chief of Naval Operations 
Deputy Chief of Staff 

Director General of Office of Production Management 
Division of Military Requirements, AEF 

Engineering Division 
Experimental Engineering Section 

Federal Aviation Coniaission 
Fiscal Year 

General Headquarters Air Force 
General Staff Corps 

Heavy Bomber 3 Heavy Bombardment 
Historical Section 

Joint Air Advisory Coimittee 
Judge Advocate General 
Joint Board 

Materiel Command 

Materiel Command, Engineering Division 
Materiel Division 

Materiel, Maintenanee and Distribution 

National Aeronautic Association 

Office of Assistant Chief of Air Staff 
Office of Assistant Secretary of War 
Office of Chief of Air Corps 
Operations, Comnitnents ^nd BequLremants 
Office of Management Control 
Office of Secretary of nar 

Proof Divisions Plans Division 

Secretary of Air Staff 
Secretary of Navy 
Secretary of War 

United Kingdom 

United States Air Forces in the Far East 
United States Strategic Air Force 

Very Heavy Bomberj Very Heavy Bombardment 



SfeCUCTIY WfOnHWIOfT 



THIS PAGE Declassified IAW E012958 



This Page Declassified IAW E012958 




155 



TO War Department 

W Wrigtit Field 

WFD War Plans Division 
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